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Anode-casting wheel receives molten copper (above) 
Brass is continuous cast (left) — page 5 














in Standard Sizes 


and Compounds 


Write today for your free copy of the new C/R O-Ring Bulletin. 

It lists standard O-rings keyed to the new, uniform dash numbering 
system in accordance with SAE Aeronautical Recommended Practice 
568 as well as the 6227, 6230 and 6290 series sizes. It also lists C/R 
compounds formulated for f industrial purposes with 
hardness ratings, compatibility, temperature ranges, and typical 
O-ring installation details 

SEE OUR CATALOG 
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CHICAGO RAWHIDE MANUFACTURING COMPANY 


1237 ELSTON AVENUE . CHICAGO 22, ILLINOIS 
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Fo SAylne Double 
Stroke 


adapter 


Each time the single solenoid strokes 
the valve reverses and stays put 


An air operated model is also available with which 
the valve reverses and stays “put’’ with every air 
impulse (pressurizing and exhausting) delivered to 
the single pipe opening in the head. The secret is a 
two part cycle in the adapter wafer which inserts 
between any skyline head and any skyline body. 
Hundreds of applications. Save space. Save cost. 
Save maintenance. Do jobs never before possible. 
Write for full details in bulletin 316. 


Air Controls With Engineering and Ingenuity 
O§§ OPERATING VALVE COMPANY 


114 EAST GOLDEN GATE AVENUE « DETROIT 3, MICH. 
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A timely warning from nickel 
might have made a difference 


The sea seldom offers a clue to what 
lurks beneath its surface. But man can 
find out. 


He beams sound waves fo the ocean 
floor. And listens as they come 
bouncing back. The technique is 
called “echo sounding.” It’s the modern 
way to probe the depths... 
bottom contour... 


. to map sea- 
to locate schools of 
fish .. to avoid reefs and other under- 
water obstructions, 


One of the principal types of instru- 
ments (the fathometer) used in echo 
sounding depends on nickel for send- 
ing and receiving the telltale waves. 
Nickel, you see, has a rather unusual 
physical property called magnetostric- 
OR sce 


This simply means that it changes 
dimensions when exposed to a mag- 
netic field. And it can be made to con- 
tract and return to its original dimen- 


sions rapidly enough to generate pow- 
erful sound waves. 


Of course, nickel has other useful 
properties. Strength and toughness, for 
example. Resistance to corrosion. Elec- 
trical conductivity. But magnetostric- 
tion is the vital one here. And nickel is 
about the only readily available metal 
that offers so much of it. 


Do you have a metal problem? 
Corrosion? Wear? High Temperature? 
Then send for Inco’s handy 16-page 
booklet: “Standard Alloys for Special 
Problems.” It’s your guide to more than 
20 alloys developed specifically to give 
longer, better service under destructive 
conditions. 
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INCO. ©” 
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Remember, when you buy 


. you also get 


INCO+ SERVICES 


Whenever you are looking for answers to 
your metal problems, all the information 
and help we can give you are yours for the 
asking. For instance... 

+t Corrosion Service 

+ High Temperature Service 

+ Fabrication Help 

+ Foundry Service 

+ Field Information Centers 

+ Convenient Sales & Service 

+ Technical Publications 


THE INTERNATIONAL NICKEL COMPANY, INC. 


New York 5, N. Y. 


Nickel Alloys Perform Better, Longer 
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test proves superior endurance 
of LORD temproof mountings 
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| | __Endurence Test Comperisan | 
(LORD Tempreof Mountings versus other metal mountings) 
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PURPOSE: To compare the endurance of several commercial vibra- 
tion isolators used in the aircraft and missile electronics field. Test 
was conducted by an independent laboratory. 


TEST CONDITIONS: Three competitive models, in sets of four 
mountings each, were placed under loads of 16 pounds and vibrated 
simultaneously at frequencies from 5 cps to 44 cps at a double 
amplitude of .060”. 


RESULTS: At the conclusion of the test only the Lorp Temproof 

Mountings had functioned 425 hours and were still in service— 

with no significant change in vibration characteristics. Mounting 

**A” failed in less than 20 hours . . . mountings “B” and “C” failed 
ine in less than 60 hours. 








LORD TEMPROOF MOUNTING CONCLUSION: “The Lorp Temproof Mounting is more durable 
than the other vibration isolators tested.” 


Why handicap fine equipment with vibration isolators that provide 
less than the best performance? For further information, contact 
your nearest LorD Field Engineer, or the Home Office, Erie, Pa. 


designers 
ATLANTA, GEORGIA - CEdar 7-1123 DAYTON, OHIO - Michigan 8871 and producers 


BOSTON, MASS. - HAncock 6-9135 DETROIT, MICH. - TRinity 4-2060 
CHICAGO, ILL. - Michigan 2-6010 KANSAS CITY, MO. - WEstport 1-0138 of bonded 
CLEVELAND, OHIO - SHadyside 9-3175 LOS ANGELES, CAL. - HOllywood 4-7593 b 
DALLAS, TEXAS - Riverside 1 -3392 NEW YORK, N. Y. - Circle 7-3326 rubber 

a 


PHILADELPHIA, PA. - PEnnypacker 5 -3559 products 
“In Canada— Railway & Power Engineering Corporation Limited” 
since 1924 


& 
LORD MANUFACTURING COMPANY « ERIE, PA. ONDED RUBBe 
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DO YOU CONTROL Your 
HI-PRESSURE CIRCUITS? 


-———— I. Can you shut off flow tightly? 
—— 2. Can you throttle gradually? 


- 3. Can you get full flow? 





| - 
| MANUAL “SHEAR)\SEAL" VALVES 


(1500, 3000 and 6000 P.S.I.) 
are leakproof and stay leakproof for years 
of service with little or no maintenance; 
no internal port to port leakage in the de- 
tented positions and, of course, no external 
leakage. Sealing qualities actually improve 
with use, due to wear compensating lap- 


ping action of “Shear-Seals.” 





You get excellent throttling, smooth ac- 
tion to any degree of flow without fighting 


the fluid pressure. 





Quick as a quarter turn of the handle you 
can open the full flow (or shut it off) with 
surge dampening action, because the round 
tubular passages have no spools or poppets 


obstructing flow. 


BARKSDALE VALVES 


A ee 


5125 Alcoa Avenve, los Angeles 58, California 


Ask for bulletin 5-H, -A and -W. 


NO SOLENOID TROUBLES 


with Crescent Valves 


Manual override safe against 
accidental actuation 
Solenoid inoperative 


Large junction box — when cover removed 


Threaded 
conduit connector 





Sealed against 
airborne 
contaminants 








Pressure ring terminals 
on easily accessible 
6” free leads 





Captive screws 
and cover plates 


Free port area 
approximating pipe area 


Quick removal of 

valve from sub base 
®Product of Crescent Valve Company for the control of 
air, water and light oil to 150 P.S.L. 


Pointed out on the photo above are the JIC features which 
are a must for many equipment manufacturers to gain 
acceptance of their machines in a growing number of 
production conscious plants. However, they offer obvious 
advantages even where they are not specifically demanded. 
Furthermore the JIC type Crescent solenoid is completely 
interchangeable with standard solenoids for the conven- 
ience of those manufacturers who want the JIC features 
available only for required application. 


COMPETITIVE 
With all its superior operating features the Crescent 
valve is probably the most competitively priced line on 
the market, particularly in the light of liberal trade and 
quantity discounts. 


COMPACTNESS 
Space, labor and materials savings have been pointed out 
to us by many equipment manufacturers as benefits from 
Crescent’s compact design. 

INTERCHANGE ABILITY 
Crescent valves can be converted to any practical current 
or voltage AC or DC by a simple coil change. 

NO COIL BURNOUT 
Short stroke, pilot operation and a generous power margin 
prevent overheating, overloading and the resultant coil 
burnout. 


Write for Catalog 6-C 


KSDALE VALVES 


5125 Alcoa Avenue, los Angeles 58, California 


November 11, 1957 


Product Engineering 





Interesting to Note... . (continued) 


onl flapped its wings, but to his father’s amazement, 
tually flew. Spencer, an inventor, built another model 
with great precision. However, when he tried it out 
the wings flapped but the model never left the ground 
Upon careful comparison he found that the first model 
had misaligned pivots in the main wing spars. ‘The 
misalignment caused the wings to sweep rearward on the 
upstroke and forward on the downstroke. This uninten 
tional design produced lift. In 1933, Spencer was granted 
patent for the idea behind his hastily made mechani- 
il bird 
“Direct lift” has been the subject of legend and experi 
mentation going back to Greek mythology when Icarus 
plunged to his death because the wax pinions of his 
wings were melted by the heat of the sun. On page 92 
pictured a copter of a different nature. It’s a ground 
rainer—an earth-bound copter th an actual cockpit 
devised to produce the “feel” necessary to teach a pilot 
to fly not by instruments, but by visual observations 
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Hello ; ae ee setting next ye 

Central | YPM? jo 


———— 


try } 
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Although the daily paper may be the prime source of 
s in so many of our cities, the dependable telephon« 
in never be counted out as the best wav to learn of Mrs 
Williams’ gall bladder or the social life of that naught 


girl on Elm St. It all began on the 28th of January, 1878 


when the first commercial telephone exchange began 


Sharing the historv-making event with the New Haven 
Conn.) District Teleph were 21 subscribers 

It was thought nge then that the designers pro 
j 


| 
1¢ 


ed two interconnecting paths, or trunks, for switching 
iccommodation. Perhaps they foresaw that within a 
month the subscribers would double. When anothe: 


} | 
board was added, it was found that where two trunks 


ould barely service eight lines, four trunks were more 
than enough to handle 16 lines. Here was born the con 


ept of trunking which underlies much of the theory aie 
nye 


ind practice found in today’s telephone networks 


I the 


Gone is the local operator who became the hub of a 

communications system. The familiar, “Hello 

is nothing todav but the title of a song. ‘The 

is given wav to electrical impulses transmitted 

gh the dial. The stepping switch (see article, page 
has replaced the “central” of yesterday. 


How Cod Keep Cool - Output—3 


Qs 


Insulating refrigerators, stoves and deep freezes is a 
dificult business as the article on page 97 points out Lhe 
Yet, insulating the human body against temperature ex 
tremes is an even trickier problem which is now under 


going intensive study by our military services 
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rely on... 


Mallory 


motor-run 


Capacitors 


Mallory offers a complete line of AC capacitors for motor-run service. They are 
oil impregnated, and are especially designed for long, rugged service. 


These capacitors are primarily for heavy duty, continuous service motor-run 
applications—as a means of reducing current consumption in home and industria! 
appliances such as room air-conditioning equipment. Metal cased, they can be 
operated safely up to 10% above ratings—and at ambient temperatures as high 
as 75° C. Non-inflammable and non-oxidizable impregnating oil provides long 
service life and a high safety factor. 


Mallory Motor-Run Capacitors are companions to Mallory Motor-Start Capacitors 
that were pioneered by Mallory for smaller size, higher temperature ratings, and 
closer capacity tolerances for high starting torque. 

For start or run—give your motor drives extra dependability with Mallory 
capacitors—standards of industry. Both are available in a wide range of capac- 
ities, voltage ratings and mounting styles. Complete information and technical 
data are available through the nearest Mallory representative. 


Expect more...get more from 


——_—_—_——_, 


Serving Industry with These Products: P.R. MALLORY & CO. inc 
Electromechanical — Resistors * Switches * Tuning Devices © Vibrators 
Electrochemical — Capacitors * Mercury and Zinc-Carbon Batteries 


Metallurgical — Contacts * Special Metals * Welding Materials 








MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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Developments 









To Watch 









SOLAR-POWERED AUTOS? ... 
' +} thin the next few veal 


Hoffman Electronics € orp. is predicting them “with 





\nd Hoffman expects solar batteries to take to the road in other ways to Its 





engineers have already designed and built a solar-powered highway flasher 





» ey »? } ] j ] 
Because solar “batteries” are only energy-converters, they must be used with 









some type of energy-storage device to assure continuous operation In the flasher 


that cy 


unit, for instance, they feed energy to a bank of storage ells tha pply the un 





; 





with electricity at night. 









SPUN TUNGSTEN AND MOLYBDENUM PARTS... 


are being made by Murex, Ltd., Essex, Eng. The tungsten shapes produc 





) far are simple ones used for laboratory dishes and cruc ibles. With molybdenum 





though, the company is fabricating a variety of parts and assemblies (valves, f 





example) as well as rod, sheet, and wire, and is building molybdenum 









temperature vacuum furnaces, with tungsten rod heating elemen 


WORLD SURVEY OF PLASTICS PRODUCTION AND USE... 











now being made by Business Services and Defense Administration should 
ndicate direction of research in other lands, point up opportunities for material 
relatively neglected here. ‘The French, for example, have long pioneered in pol 
nvl chloride resins, are now building huge structural parts weighing well over 
1000 Ib. (Sept. 23, °57, p. 15 Phe Germans are developing new types of nylon 
ind predicting their use for auto bumpers, carburetor floats, and even gasol 
ins. ‘The BSDA has not vet set a release date for its surve t it will be print 






ind made available—perhaps early next veat 









LITHIUM IS THE KEY. . 








to strength retention of Alcoa's new experimental « ited temperature 
illoy; X2020. G. D. Welty of Alcoa claims X2020 will star it least 400 F and 
extend aluminum’s thermal barrier more than 100 F. Lithium a ps increase 
modulus of elasticity nearly 8°; and, being very light, redu illov weight 
ibout 3°%, as compared with standard materials. 202! ww being evaluated 
\ir Force, Navy, and aircraft companies, but is not yet in commercial production 
—A.R.G 






REVERSE PITCH: CERAMIC REPLACES PLASTIC 


Sprayed ceramic being developed for radome con- 







struction may open possibilities for many other types 






of electronic equipment. It’s a special high-alumina 






material” said to be strong, heat-resistant and mo- 





chinable; promises many advantages over the rein- 






forced plastics now used. To make radomes the 






ceramic, in slurry form, is sprayed on a chrome- 
plated steel core (left), then oven-dried. Next, it’s 






covered with a neoprene bag (right), and subjected 






to pressure of 30,000 psi by force-pumping glycerol. 






This strengthens the ceramic enough so it can be 
stripped from the core and fired at 2200 F. It’s then 
machined to tolerance (wall thickness must be held 
to 0.001 in.) and finish-fired at 3000 F. Gladding, 
McBean is working on the technique under Air Re- 










search & Development Command sponsorship. 
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NATIONAL OIL SEAL LOGBOOK 


Automatic transmission 
seal problem— 


New National Syntech°proves dependable answer 
in front pump seal position 


Constant temperatures of 250°F, peaks of 300°, 

continual change in shaft speed, and total inaccessibility 

of the seal without costly teardown—these are a few 

of the sealing problems in the front pump of today’s 

lo design and thoroughly test the new seal, 


automatic transmissions for passenger cars. 
I National engineers developed a new transmis 


a . s s F: ‘ . > +: ( ylicates tro 

To help meet this « hallenge. National engineers have produced ion simulator which exactly duplicates front 
ean ' : pump operating conditions at all car speeds 

a new oil seal. The new design, a steel encased. spring-loaded 

unit with Syntech synthetic sealing lip, is characterized by an 

unusually long flex section in the lip, a special, light-loading 


tension spring, and the time-tested, low torque Syntech lip itself. 


Factory engineers report that the new National seals are proving 
extremely reliable in the application. Dealers also find the front 


pump seals are very reliable and do not require early replacement. 


Get real help on seal engineering problems. Call the National Engineer. 


NATIONAL SEAL Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California; Plants: Van Wert, Ohio, Downey and Redwood City, California 
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-Belt SS Class bushed chain 


outlives previous chain 4 times 


Outstanding record established 
in severe, abrasive elevator service 


his remarkable service record 
set by a Link-Belt SS-111 
bushed chain (left) proves that 


often there's no need to go to 
excessively costly spec | alloy 
cast chains to get long life 
Used at an Indianapolis (Ind.) 
fertilizer plant, this chair nal 
dled an average of 75,000 to 
80.000 tons of fertilizer before 
requiring replacement The 
previous type of chain handled 
only 18,000 tons and required 
four times aS much mainte- 
nance. 

Designed for 

abrasive jobs 


Link-Belt SS-111 bushed chain 
offers large joint bearing sur- 
faces for greater wear resist 
ance and trouble-free service 
in heavy-duty conveying and 


Link-Belt SS-1021% bushed chain 


extends life of stone elevator 


Several years ago an eastern 7 
stone quarry installed a main e- | ¢ ; 


= 
bucket elevator to handle 200 1 ‘ ~\ 
in ~\ 


tons per hour of minus 2'4-in a : 
LONG, TROUBLE-FREE SERVICE of SS-I11 chain (above) proves mixed stone. Service life of 
that it pays to select the right chain for a specific job from Link the original two-strand elevator 
Belt’s complete line. It also proves that there’s no need to pay a chain was found inadequate 
premium for costly special alloy steel chains After several shutdowns. it 


_— en setnmmeintmnges: was replaced with Link-Belt 
“le SS-1024% chain with K-S at 
18 million tons, 26 years later... tachments at every third link 


e ° ° This long-life, wear-resistant 
SS-856 chain still serviceable oy,\) Mow init fourth yeu 
' of uninterrupted operation. It 
has carried close to 350,000 
in cement mill tons as compared to 60,000 
. ; tons which was considered nor 
elevator service zs ’ mal life for the previous chain 
Recent inspection of the 
SS-1024% chain reveals that 
Is good for another long stretcl 
of service. Elimination of 
shutdowns and replacements 
nore than justified the slight 
difference in cost between this 
and the original chain 
~ 


Sets record 


The more than quarter-century 
of continuous handling of raw 
materials at a Pennsylvania ce- 
ment mill illustrates the long 
wearing durability of Link-Belt 
SS-856 elevator chain. This 
amazing service record under 
extremely tough conditions . at 
proves that it pays to pick the yi STONE ELEVATOR has buckets a 
right chain from Link-Belt’s every third link. Centers are 65 
complete line ; : feet, with elevator inclined 75 
Link-Belt SS-856 chain is ai: degrees from the grade. Chain 
made of high carbon steel side speed is 280 feet per minute 
bars with nickel alloy pins and 
bushings. Hardened sidebars 
give additional strength plus 
greater resistance to wear and 


pitch hole distortion. In addi- 3 
tion, accurately machined pitch HEADQUARTERS for chains e 
holes assure proper pitch and sprockets and other Link-Belt 4 
tight press fit of mating parts conveying and mechanical “ hia 


re Fos or transmission products 1s 

—extend chain life. The hard, Powe: 

io phos ces of steel joints your nearby Link-Belt Office “yr 

repel gritty materials . . . resist CHAINS AND SPROCKETS 

abrasion LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link 
Link-Belt elevator chains Belt Plants, Sales Offices, Stock Carrying Factory Branch Stores and Distributors in All Principal Cities 

are available witt it te Export Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.V South 

ca hs aun 700.0 0 a. . Africa, Springs. Representatives Throughout the World 4,204-A 

Strengths up to £UU,0U Ss. 
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Sigma Welding 


vets truck trailers on the road fast 


High-speed production of aluminum truck trailers calls for fast and efficient meth- 
ods of welding. LINDE’s Sigma Equipment and LinpDE Argon keep trailer production 
lines rolling. 

LinpDE Apparatus for Sigma welding makes top-quality joints in all commercial 
metals. Production speeds up to 100 inches per minute are easily obtained, with 
clean, smooth welds. LINDE Argon, guaranteed 99.99°7 pure, is used to shield the 
arc. Its readily available in evlinders or in bulk, from convenient sources all over 
the nation. 

Find out how LINDE Sigma Apparatus and LinpE Argon can help improve your 
produc t and increase your produc tion. For a free copy of the booklet, “Modern Meth- 
ods of Joining Metals,” address Dept.P-11 LINDE ComPANY, Division of Union Carbide 
Corporation, 30 East 42nd Street, New York 17, N. Y. In Canada: Linde Company, 
Division of Union Carbide Canada Limited. 


Sigma welding. with LINDE 
Apparatus and LINDE Argon 


FOR THE BEST IN ELECTRIC WELDING—LOOK TO LINDE! makes possible high-speed pro 


ait” i 


Phe terms “Linde” and “Union Carbide” are registered trade-marks of Union Carbide Corporation 


duction welding of aluminum 
ind other commercial metals, 
manually or automatically. 


Uses) 
NGii}e) 3 
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Waldes Truarc Rings speed assembly, facilitate maintenance, 
improve performance of new automatic calculator 


CRESCENT RING SPEEDS 
ASSEMBLY, DISASSEMBLY 


THE NEW marperure DECcieMAGIC 


automatic-decimals cal ator made by Marchant Coleu 


lators, Inc., Oakland, California 


LOCKING PRONG RINGS PERMIT SIMPLE DESIGN 
bly Truarc series 5139 j 


together Precise am 


uses two 


E-RING SECURES re AGAINST SPRING 
THRUST. Slip clutch assembly es T 


E-ring to hold parts unctioning 


on na fit 
a sliding 


wre series 5133 able wobbie and noise 


ot the assem radial assembly and disas 
bly is dependent upor ve ring’s ability to withstand repair. Alternative construc 
thrust exerted by t washer and hairpin-type spring 


Whatever you make, there’s a Waldes Truarc Ring de- 
signed to save you material, machining and labor costs, 
and to improve the functioning of your product. 


rials through to the finished product. Every step in manufac- 
ture watched and checked in Waldes’ own modern plant. 


Field Engineering Service: More than 30 engineer- 


In Truarc, you get 

Complete Selection: 36 functionally different types. 
As many as 97 standard sizes within a ring type. 5 metal 
specifications and 14 different finishes. All types avail 
able quickly from leading OEM distributors in 90 stock- 
ing points throughout the U.S. and Canada. 


Controlled Quality from engineering and raw mate- 


4 WALDES 


» TRUAR 


RETAINING RINGS 


WALDES KOHINOOR, INC. 
47-16 AUSTEL PLACE, L.1.C. 1, 


=) 


WALDES TRUARC Retaining Rings, Grooving Tools 


N. Y. 


ing-minded factory representatives and 700 field men 
are at your call. 


Design and Engineering Service not only helps you 
select the proper type of ring for your purpose, but also 
helps you use it most efficiently. Send us your blueprints 
today...let our Truarc engineers help you solve design 


assembly and production problems... without obligation 


Waldes Kohinoor, inc., 47-16 Austel Place, L.1.C.1,N.Y 


Please send new, descriptive catalog showing a 


types of Truarc rings and representative case his 


tory applications p 
lease x 


Nome 
Title 
Company 


Business Address 


Pliers, Applicators and Dispensers are protected by one or more 


2,411,761 
2,544,631; 


2,416,852; 2,420,921; 2,428 
2,546,616; 2,547,263 


341; 2,439 
2,558,704; 2,574 


785 
34 


2,441,846 


2,577,319 


2,455,165; 
2,595,787, 


2,483,379; 2,483,380; 2,483,383; 2,487.8 
and other U.S. Patents pending. Equa! paten 


Produ 
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PUTTING THE DIFFERENCE IN DIFFERENTIALS WITH 


Cr PAK 


to speed production and cut rejects 
at Canadian Acme Screw & Gear, Ltd. 





CYPAK* static controls do the thinking on Canadian Acme 

Screw & Gear’s new 15-station transfer machine, producer of 

differential cases for automobiles . . . choose each operation 

in the sequence . . . signal the component stations to perform at 

the correct instant ... provide maximum continuous operation 

with less down time, fewer rejects. 

Because Cypak is completely automatic . . . has no moving parts 

to wear or jam, it can perform the most complicated functions 

faster, with no mistakes. And you can count on Cypak to give 

you 15 times longer operating life than conventional relay controls. 

Ask your Westinghouse sales engineer for detailed information 

about the ways Cypak can benefit you. Or write 

Westinghouse Electric Corporation, Box 868, 

3 Gateway Center, Pittsburgh 30, Pennsylvania. 

*Trade-Mark 3 
& 


you CAN BE SURE...1F ITS - Q # 
Westinghouse (Ww; Gs : 
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Gates Super 


Product 


5 Gates Super Vulco Ropes 
do the work of 7 standard V-belts 


No other V-Belt has 
ALL these advantages 


1. Flex-Weave Cover (U.S. Pat. 2519590) 
A Gates exclusive provides 
greater flexibility with far less 
stress on fabric. Cover wears 
longer ... increases belt life 

. more power available to 
driven machine 


2. Concave Sidewalls (U.S. Pot. 1813698) 


Concave sides (Fig. 1) increase 

belt life. As belt bends, concave 
7. . , 

sidewalls become straight, mak- 


ing uniform contact with sheave 


groove (Fig. 1-A). Uniform con- 
Vis. raf tact means less wear on sides 

of belt . . . far longer belt life. 
———e 


3. Tough, resilient Tensile Cords 


Super strong resilient tensile 
cords provide 40% greater horse- 
power capacity . .. easily absorb 
heavy shock loads . . . reduce 
number of belts required 

save weight and space. 


4. High Electrical Conductivity 
Built into Gates Super Vulco 
Ropes for safer drives (in ex- 
plosive atmospheres). 


5. Oil, Heat, Weather Resistant 


Special rubber compounds make 
Super Vulco Ropes highly re- 
sistant to heat, oil, and pro- 
longed exposure to weather. 
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Cut sheave width and weight 

«+ design your drive to benefit from 

the greater HP capacity of Gates Super 
Vulco Ropes. 


5 Gates Super Vulco Ropes will do the work 
of 7 Standard V-Belts. A Super Vulco Rope Drive 
delivers more HP per dollar invested than any 
standard V-Belt drive. 

Sheaves with fewer grooves cost less ... 
weigh less . . . occupy less space. Your drive de- 
sign is improved. 

Helpful drive data is quickly available to 
you. Simply call your nearby Gates distributor for 
advice from a Gates V-Belt Specialist. Stocks 
carried in industrial centers throughout the world. 


ee 7 


The Gates Rubber Company | cotes Distributors 


——e? 


Denver, Colorado Yellow Pages | 
> 
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ULCO 
ROPE 


Wants 





If you’re miniaturizing ... you'll save space, time and 
money with Allen Minicaps and Minisets (#0 thru #3 dic.) 


These miniature Allen Hex Socket Cap 
and Set Screws will let you scale down 
your product sizes even farther. 
They're made from Allenoy special 
alloy steel— so strong that you can 
safely specify fewer screws or smaller 
sizes. 


Allen Minicaps and Minisets are tiny, 
but very tough! —true Allens, with 
deep, clean, strong sockets and uni- 
form Class 3A threads, Minicaps have 
the Allen knurled “Grip-Head” and 
are trimmed both on top and under 
the head, for tighter fit and better ap- 
pearance. Minisets have the improved 


small-cup Allenpoint that drives 
deeper and holds tighter. 

Because sockets are uniformly true 
hexagon shape, the key or driver fits 
tight — makes starting much easier, 
saves a lot of time in assembly. 
Diameters of these miniatures run 
from #0 through #3. Minicap lengths 
run from 4%” through 42”, and Miniset 
lengths from oe” through %”., Also 
standard in stainless steel. Your In- 
dustrial Distributor has them now. 
He'll show you why these Allens — 
like all Allens — hold tighter and last 
longer. Or write for information and 
samples. 


Stocked and sold by leading industrial distributors everywhere 


ALLEN 
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Use Minicaps and Minisets 
wherever you need depend- 
able fastening in very small 
assemblies: 


TV, radio and telephone equip- 
ment @ Guided missiles, rockets 
e Panel meters e Electro-me- 
chanical devices and servo-sys- 
tems ¢ Computers @ Control and 
operating mechanisms for relays 
@ Cameras e Instruments 


— 











MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 


| 
November 
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Forethought 
costs less than 
Afterthought 


SO | 


\ 


Design 
These in 
When you 
Begin! 





If you need mechanical 
or electrical counters in 
any of your new products, 
here’s a word to the cost- 
wise designer: Design them 


in, when you begin . . . don’t tack them on later. 
Series 1370 High Speed Counter (1500 to 2500 
. . 7 . i rpm) built into a wide variety of equipment 
For if you’ll give us a chance to work with you, right a ‘ iia 
from the beginning, chances are we can save you time 


and money by adapting or modifying a standard Ey OU, see 
Veeder-Root Counter to your needs . . where you might 

get into a costly special job if you went about it alone. a 
What’s more, you save time in your engineering, 


purchasing and assembly departments. 


Count on Veeder-Root to help you in every iy INCORPORATED 


way ... from design to delivery. Write: Hartford, Conn. * Greenville, $. C. « Chicago 
New York « Los Angeles « San Francisco « Montreal 
Offices and Agents in Principal Cities 


Series 

1205 Reset 

Magnetic Counter with panel 
mount and lock and key Series 1122 Small Reset Ratchet Counter 


c 
opecial Longitude 
of many made for a 


gotional equipment 
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compact... power-packed 


New General Electric 


REDUCE YOUR 


COMPLETE LINE AVAILABLE 





INSTALLATION EASE is one cost-saving feature of new 
Tri-Clad ‘55’ motors 7'/2-125-hp. Up to 32% lighter and 
50% smaller, these motors offer greater handling ease. 
Easy-access conduit box and perma-numbered leads 
speed motor hook-up to help reduce your product cost. 














TRI, CLAD motors can... 


PRODUCT COST 





THROUGH 


UP TO 32% LIGHTER and 50% smaller, 
new Tri-Clad ‘55’ motors make it possible to 
reduce the size and weight of your products, 
or, with minor design modifications get 
greater capacity out of present machines. 


“SPECIAL’’ MOTORS 


Orders for “specials, 


Tealaal:\olt-\cMe-dall laal-tal 


Today’s highly competitive market demands that equipment 
manufacturers take every possible step to reduce costs while 
maintaining or increasing product quality. 

To help you accomplish this objective, General Electric has 

extended the proven Tri-Clad ‘55’ motor line (formerly availa- 
ble only through 30-hp) up through 125-hp. 
DESIGNED TO NEW NEMA RATINGS, the complete line of Tri 
Clad ‘55’ motors packs more power into smaller enclosures to 
improve your product design, reduce shipping costs and benefit 
your overall operation. 

In addition, G.E.’s modern, automated manufacturing plant 
and nation-wide warehousing facilities make it possible to reduce 
your motor inventories. Now, any frame size of any popular 
Tri-Clad ‘55’ motor rating through 125-hp is available for im 
mediate shipment from nearby warehouse or factory stocks. 
FOR COMPLETE DETAILS on the new, complete Tri-Clad ‘55’ 
motor line contact your nearest G-E Apparatus Sales Office or 
Authorized Distributor. 


GENERAL | 


ore built 
new motor factory almost as fast as standards. 
such as this Tri-Clad 
‘55’ brake motor with plugging switch, are 
normally filled and shipped within a few days. 


in 


G.E.'s 


125-HORSEPOWER 


ee = 


IMMEDIATE SHIPMENT of al! popular Tri- 
Clad ‘55’ motor ratings through 125-hp is 
provided by G.E.'s modern production facili 
ties and a nation-wide network of ware 
houses. Fast shipment cuts your inventory costs 


meer |i ee lilal>--) 


Section B891-8 
General Electric Company 
Schenectady 5, New York 
Please send me the following publications: 
FREE BULLETIN (GEA-6602) describes the many ad- 
vanced features of new Tri-Clad ‘55’ motors through 125-hp. 
FREE SLIDE RULE (GEN-148) to determine weight and 
space-saving benefits of new Tri-Clad ‘55’ motors. 
NAME 
TITLE 
COMPANY 
ADDRESS 


CITY & STATE 
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Progress /s Our Most /mportant Product 


B ELECTRIC 





wider scope of 


NEW PRODUCT DESIGNS POSSIBLE .. . Due to their unusual physical properties, high 
machinability ratings, and wide latitude of design, ArmaSteel castings are replacing other 
materials in today's products. Being a casting material, ArmaSteel can be formed in shapes 
too complex for the forging process. With ArmaSteel castings, low draft angles, intricate 
coring, and close dimensional tolerances are possible. Less stock remains to be machined. 
High tensile strength, damping quolities, and other physical and chemical characteristics 
ore also major factors in ArmaSteel’s popularity among product design engineers. 


ARMASTEEL IS A PEARLITIC MALLEABLE IRON, possessing many of the physical 
characteristics of forged low-carbon steel. Because of carbon nodules in the pearlite 
matrix, the machinability of ArmaSteel castings is 58% better than S.A.E. 1040 steel and 
compares favorably with S.A.E. 1112. ArmaSteel is produced in three ranges, with tensile 
strengths from 70,000 psi to 100,000 psi, yield sirengths from 48,000 psi to 80,000 psi, 
and elongations (in 2”) from 2% to 4%. Because of these excellent properties, and because 
it can be either sand cast or shell cast, ArmaSteel provides improved parts for many 
products, at the same time that it lowers costs. On these pages are two case histories of 
products that have benefited from ArmaSteel castings . . . perhaps your product can 
benefit too. 





CAST ARMASTEEL IMPROVES AN 
AUTOMOBILE DIFFERENTIAL CASE 


This case forms the support for the driving gears 
in an automobile. The demands made of such a 
part are that it be of high strength, that it have 
the least possible deflection, and that—because 
it is part of the car's unsprung weight— its 
weight be held to a minimum to help the riding 
characteristics. The part must be cast because it 
is impossible to forge the internal cavity. 


ARMASTEEL 86M MET ALL THESE DEMANDS. 
It has a tensile strength of 70,000 psi, a yield 
strength of 48,000 psi, and a Brinell Hardness 
No. of 163-207. Deflection is very low, and 
ArmaSteel absorbs vibrant energy, thus con- 
tributing to quiet operation. The cast ArmaSteel 
part also allowed the manufacturer to eliminate 
thrust washers on the pinion gear bearings, 
reducing costs. 





castings allow new and much 
design 


CAST ARMASTEEL REPLACES FORGINGS IN THIS 
COMPANION FLANGE BECAUSE OF SPACE LIMITATIONS 


This part was formerly a medium carbon steel forging. During 
a re-design of the unit, it was impossible to get the desired 
strength by enlarging the part, because of design limitations. 
It became apparent that the draft angles necessary in the 
forging would not allow proper thickness of metal at point “A”. 
Only a casting could achieve the low draft angles needed, and 
only a high strength material could meet the design requirements. 


CASTINGS OF ARMASTEEL 84M PROVIDED THE ANSWER. 
ArmoSteel 84M has an ultimate tensile strength of 100,000 psi, 
and a yield strength of 80,000 psi. ArmaSteel parts tested 
showed a long fatigue life and minimum deflection under the 
extreme stress involved. In addition, castings offered a reason- 
able cost per piece, excellent machinability, and uniformity in 
production lots. In broaching the spline in the center hole, the 
manufacturer found that ArmaSteel castings resulted in greatly 
improved broach life. Draft angles were reduced to 2°, which 
allowed sufficient clearance (point “B") for the power socket 
wrench assembly operations. Thus, due to the comparative low 
cost of castings and the reduced machining costs of ArmaSteel, 
the manufacturer enjoyed an overall saving and at the same 
time solved his design and assembly problems. 


ij > oe 
' few 
For further information on physical properties and applications of 


ArmoaSteel, write for our complete catalog. Descriptive literature is 


also available on our shell mold and sand casting processes. 


CENTRAL FOUNDRY DIVISION 


GENERAL MOTORS CORPORATION © SAGINAW, MICHIGAN @ DEPT. 
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Designing with BAKELITE Plastics 


e Plastic converts the kitchen sink 


* Savings with corrosion-resistant exhaust ducts 


e@ Giant tools at small prices 


New materials create new design ideas... tougher 
coatings, parts made faster, built-in chemical resist- 
ance, or weight reduced without loss of strength... 
Perhaps you have an idea that’s been waiting for a 
material to make it work. 

These are reasons for examining the possibilities in 
plastics, the newest, liveliest category of basic mate- 
rials. Plastics make news in design almost daily, 


because they do so much so well. Your best source 
of plastics and information about them is Bakelite 
Company. Here, you can choose from styrenes, 
polyethylenes, vinyls, phenolics, polyesters, epoxies, 
silicones and impact styrenes—the largest variety 
in the plastics field. And in addition, you can draw 
on Bakelite Company experience and _ technical 
assistance for aid in applying these materials to 
your design problems. 


Vacuum-formed from impact styrene—two sinks for one 


This design idea is the “Dual-Sink- 
Tray’ insert for kitchen sinks that 
gives the housewife a double sink 
in an instant. The inventor makes 
it of BAkeLire Brand Impact 
Styrene TMD-2155, extruded by 
Campco, because this material has 
all the performance advantages 
he requires—in addition to a high 
Izod impact strength (3.6 ft. Ib./in. 
% in. thick), it offers a 


che vice ( ot cr lc TS, resistance to house- 


of notch, 


* 


ee die 


hold cleaners and light weight. Its 


« 
all 


resilience prevents dishes from 
chipping or cracking. 


This product is fabricated by a sim- 
ple, economical, vacuum-forming 
process that affords deep draws 
and intricate design on a mass pro- 
duction basis. If you are interested 
in Bakevtre High-Impact Styrene 
and the vacuum-forming opera- 
tion, write Dept. ZA-145. 





gp Exit corrosive atmospheres... through 


/, corrosion-resistant plastic ducts 

we 
Laminations of BAke.rre Brand Resins for reinforced plastics 
and glass fibers are extensively used for large-sized structures 
They are light in weight, strong, and resistant to attack by 
many chemicals and corrosive fumes Since they need no pro- 
tective coating, their maintenance is low. The example shown 
here is part of an exhaust system in a plant for pickling brass 
sheets. Air laden with sulphuric acid fumes passes through 
hoods and ducts to a scrubber that removes the fumes and 
expels them through a stack —all elements in the system being 
reinforced plastic made ot the se resins and glass fiber The 
scrubber, weighing 500 Ibs., would weigh about 2000 Ibs. if 
made of metal, an important factor in reducing roof stress 
For more information, write Dept. ZB-145. 


Large-scale tools made with long-lived, dimensionally stable epoxy 


Jigs, checking fixtures, and similar tools, large and 


small have many advantage S whe mn made trom glass 


cloth and Bake.ire Brand Epoxy Resins. The tools 


shown here have already been in service for three 


years, forming reinforced plastic swimming pool sec- 
tions. They are among the worlds largest pl istic tools 
In another material, the cost of tools this size, with 
comparable durability, accuracy, and d il 


CGdMmMension 
stabilitv. would be prohibitive 


In fabrication epoxy resins art handled as liquids so 
that they can be poured into place after being mixed 
with their liquid hardener. They cure overnight with 
almost no alteration in dimensions, and after curing 


can be machined or patched if design changes are 


called for. Finished tools are extremely hard, and 
resistant to chipping and cracking. Another interesting 
application for this epoxy resin-glass cloth construc- 
tion is its use for patching dented automobile fenders 
since the epoxy has excellent adhesion to metal. For 


more information, write Dept. ZC-145 


& There’s more to design with in BAKELITE 


BRANC 


PLASTICS 


Ui ite). 
POLYETHYLENES e SILICONES e POLYESTERS @ EPOXIES 
PHENOLICS e IMPACT STYRENES e STYRENES e VINYLS fee Nedsiie) = 


BAKELITE COMPANY, Division of Union Carbide Corporation, 30 East 42nd Street, New York 17, N. ¥ 


The terms BAKELITE, UNION CansiveE and the Trefoil Symbol are registered trade-marks of UCC, 





REPURLIC Workdd Wideal Range 4, Standard Steeb 


STEEL 





Republic Steel is the world’s largest producer of aircraft 
steels. And include guided missiles in aircraft. They are 
fast becoming a sizable steel consumer. 

Steels furnished to the aircraft industry are as different 
as night and day. Requirements may individually call for 
strength, heat-resistance, corrosion-resistance, wear-resist- 
ance, high strength-to-weight ratio, ductility—or any com- 
bination of these factors. 

One reason for Republic Steel’s prominence in this field 
is that Republic makes a wide variety of the steels required. 
Another reason is its metallurgical service teams—field, 
mill and laboratory metallurgists with years of experience 
gained through helping hundreds of designers and manu- 
facturers solve problems similar to yours. 

Now that the sound barrier has been passed and the next 
goal in sight is the “thermal thicket,” material selection 
becomes even more important. To date two materials, 
titanium alloys and stainless steel, best qualify to meet 
high skin temperatures resulting from aerodynamic heat. 
Republic produces both of these metals in billets, hot 
rolled and cold finished bars, plates, sheets, and strip. 

Republic Alloy Steels have played a prominent part in 
the development of operating and structural parts free from 
excess weight, yet tough and strong to withstand shock, 
impact, strain and vibration. 

Our metallurgists and engineers are always available to 
work with your own personnel in using these Republic 
products to best advantage. The service is obligation-free 
and confidential. Send us the coupon if you would like 
metallurgical assistance. 


STEEL. 


and Steck Produce 


Product Engineerins 


TITANIUM IN THE BOEING 8-52 


Jet engine pods for th history-r 3, global bomber are fabri- 


pounds in gross weight, 


cated by Bell Aircraft Corpor ’ anium supplied by 
Republic and other producers was selected for this appli- 
cation because of its lightness, strength, and corrosion-resistance, 
It offers the highest strength-t sht ratio of construction metals. 
Titanium's extremely high corr r ince mokes if attractive 
for missile applications, such as | tanks. Nitric acid has little 
effect on titanium. It corrosive action of salt water 


and seo air. Write for 





ALLOY STEEL IN THE NORTH AMERICAN F-100 landing~-gear struts 
provides strength, toughness, max n resistance to fatigue. The 
struts are made by Bendix Product Division, Bendix Aviation Corpo- 
ration, Exacting requirements for inner and outer cylinders resulted 
in the development of new grade of steel by Bendix and Republic 
metallurgists working in cooperation with North American engineers. 
This new steel, designated AMS 6427, was found ideal for applica- 
tion in the strength range of 22 240,000 psi. It maintains its 
great strength at wide temperat extremes, Republic metallurgists 
cre available to heip with your ects. 


STAINLESS STEEL HELPS SPEED ROCKET SLED to world's record of 1560 
miles an hour. The sled, designed and built by Convair Division of 
General Dynamics Corporat sed in supersonic tests to evaluate 
the effect of rain erosion on aircraft and missile parts. The sled rides 
rails on slippers made of SAE 4130 Alloy Steel. Within each slipper 
(see photo inset) are stainless steel! inserts, Type 321, of which 
Republic is a supplier. The inserts serve as a lubricant to reduce 
friction by shucking off metal particles at a temperature of 1500'F. 
The stainless inserts reduce fr so effectively that engineers no 


longer take it into ac t s of sled performance. 


REPUBLIC STEEL CORPORATION 
DEPT. C-3689 

3150 EAST 45TH STREET 

CLEVELAND 27, OHIO 


Please have a metallurg 


O) Stainless 


Send more infor 


1) Titanium ENDUR( 


Name 


Company 





Designers! If you seek a specific 


Alloy 2011-T3: Good Machinability 


Copper, lead and bismuth alloying elements 

in 2011-T3 produce machining qualities similar 

to those of brass. For example, the electrical 
connector part shown was machined at a surface 
speed of 800 SFPM from 1%-inch diameter bar stock 
(eleven machining operations). 


Alloy 2017-14: Greater Strength 


Copper, magnesium and manganese are the 
principal alloying elements in 2017-T4, giving it 
increased properties over 2011-T3 for parts 
requiring greater strength. The camera part shown 
was machined of 2017-14 at 400 SFPM 

from 1%2-inch diameter bar stock. 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


Alloy 2024-T4: The Aircraft Alloy 

This alloy, containing copper, magnesium and 
manganese, has higher preperties than either 
2011 or 2017. Accordingly, it is widely used for 
aircraft fittings and all types of threaded 
fasteners. The AN fittings shown (all of which 
satisfy AN specifications) were machined of 
2024-T4 at various speeds and from various 
sizes of stock. 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


Alloy 6061-T6: High Corrosion Resistance 


Magnesium, silicon, chromium and copper alloying 
elements give 6061-16 superior corrosion 
resistance and excellent finish when anodized. 

In the part shown, which is used in a grounding 
assembly for telephone and television equipment, 
6061-16 was specified for its high resistance 

to corrosion in outdoor atmospheres. The part was 
machined from %4-inch diameter bar stock 

at 350 SFPM (9 machining operations). 
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property and/or a combination, 


converting from brass or steel to aluminum alloys for 
screw machine parts gives you almost unlimited design 
flexibility! For example, each of the four parts shown 
is machined from an aluminum alloy selected to meet 
a specific design requirement... yet all four offer a 
combination of excellent machinability, superior finish, 
lighter weight, ease of production. A Kaiser Aluminum 


engineer will help you utilize these properties in. . 


A\ 
Kaisa 


\ ALUMINUM 


THE BRIGHT STAR OF METALS 


For complete information and expert assistance, look for the number of our nearest sales office in 
your classified telephone directory, or call one of our many distributors. 


Kaiser Aluminum & Chemical Sales, Inc., General Sales Office, Palmolive Bldg., Chicago 11, IIL; 
Executive Office, Kaiser Bldg., Oakland 12, Calif 


SEE “MAVERICK” ¢ SUNDAY EVENINGS, ABC-TV NETWORK * CONSULT YOUR LOCAL TV LISTING 


SOME OF THE MANY PARTS WHERE ALUMINUM IMPROVES DESIGN! 


Automotive er Electrical Equipment Industrial Equipment 
Hydraulic brake parts oc nd mecha | timer posts Connectors, industrial power line Builde 
Carburetor shafts aay a shings onnector bodies, quick disconnect types 
and connectors lect ic dryer compon c 
Fuel pumps par de n hose fit 
Speedometer cable collars 208 es ce line ee rs 
Oil and fuel gauge bushings 2 
Distributor parts 
Parking light connectors 
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Control them all 


with WESTINGHOUSE 


safety, investigate the advantages of West 


Topay, Westinghouse Pneumatic Con 
trol brings new simplicity and reliability 
to the control of machines in metal-work 
ing plants, foundries, flour mills, and 
other assembly line operations 

It brings the lightweight, fast-acting, 
durable controls needed on mobile ma 
chines in factories, on construction jobs, 
and even in rugged mining operations 

On any control job where you need 


economy combined with reliability and 


inghouse Pneumatic Control 

Remember that Westinghouse, with 
control engineering experience in many 
industries, can help you design your 
system. Parts or factory service on West- 
available 


inghouse installations are 


throughout the world—from affiliated 
Westinghouse companies overseas 
Send the coupon for more information 


on modern uses of pneumatic control. 


89 YEARS OF PNEUMATIC ENGINEERING EXPERIENCE 





MANUFACTURING _ 
EARTH MOVING 


safely... simply... 


PNEUMATIC CONTROL 


FREE PNEUMATIC CONTROL DATA—Here, in t 
the uth rity ‘an Wi 
Confidence —the world over = oo ee Sane ee 

. r 


Westinghouse Air Brake - Westinghouse Ar Brake Company 


C O M Pp A N Y Wilmerding, Pennsylvania 


NAME 





Industrial Products Division sili 


WILMERDING PENNSYLVANIA FIRM 


ADDRESS 





PERFECTION 
Engine Heaters 
Get “Dependable Double Protection” 


with 


Snap-Acting 


Temperature Controls 


Perfection Industries, Division of Hupp Corporation, 
Cleveland, Ohio, has long been known for the qual- 
ity of its products, and for the past 14 years has co- 


operated with Uncle Sam in winterization. 


Among its products is the engine heater illustrated. 
To assure the best protection in these heaters, Per- 


fection uses KLIXON Controls. Here’s what they say 
about these controls. 


‘The KLIXON Temperature Control is used on 
the E-500, E-510 and E-511 Perfection Engine 
and Personnel Heaters. The KLIXON Type 
C4370-20 temperature control meets our re- 
quirements for a small, light and reliable 
thermal switch that can be used at ambient tem- 
peratures as low as — 65°F. This thermostat is 
used to shut down our fresh air and coolant 
engine heaters should they overheat due to ex- 
cessive back pressure or any other cause. De- 
pendable, double protection for the system as 
well as the heater, is afforded on thousands of 
installations by a single KLIXON Control.”’ 
A wide variety of KLIXON Controls, available in 
hermetically sealed and open types with heavy duty 
ratings and fixed temperature settings, are success- 


fully meeting difficult requirements in thousands of 
military and civilian applications. Why not investigate 
and see what these simple, inexpensive controls have 
to offer you in the way of dependable long-life per- 
formance? Our Field Engineers will gladly drop in 
and help you work out application details if you wish 

or write us here at the factory if we can assist you in 
any way. No obligation, of course. 


Typical KLIXON Snap-Acting Thermostats used in many applications, 
including examples of the new 202 Series for home appliances. 








METALS & CONTROLS i CORPORATION 


Spencer The 


tat Division 3811 Forest Street, Attleboro, Mass. 


1x 
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General Piate Stainless Clad Copper 
Enables Griscom-Russell K-Fins 


To Meet 


Two metals are often better than 
one, and here's a case in point... 

In Griscom-Russell’s K-Fin tub- 
ing for high temperature gas to 
liquid heat exchangers, 
Plate Stainless Clad Copper re- 
duces fin tip temperatures 29% 
(2090°F to 1475°F) with nearly 
twice the heat transfer rate of un- 
clad stainless. 


General 


2600°F Operating Conditions 


Benefits? Fin 
in G. R. K-Fin 


oxidation point 


tip temperatures 
run well below the 
fin life 


exchanger per 


is greatly 
extended heat 
formance is improved substantially 

with worth while economies in 
design. 


G. #. 


available in widths up to 13” and 


Stainless Clad Copper is for Catalog 


You can profit by 


thicknesses up to Yie, singl Plate Clad Metals 


ngie or 
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General Plate Division 1011 Forest Street, Attleboro, Mass. 
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Note—Commercial and Military Packaging Engineers: 


Rugged |. INK-LOCK 


... your best answer to exacting closure problems 


LINK-LOCK provides 
pressure-tignt closure 

on this rigidly specified 
equipment container 


SIMNONS 


FASTENER CORPORATION 


1751 North Broadway, Aibany 1, New York 


QUICK-LOCK « SPRING-LOCK « ROTO-LOCK « LINK-LOCK * DUAL-LOCK 


raig Systems, In 


Simmons LINK-LOCK provides quick opening and closing as 
well as impact-resistant dependability on transit cases manu- 
factured by Craig Systems, Inc., Danvers, Mass. 


The cylindrical Craig container above is gasketed and pres- 
sure-tight, and contains delicate electronic equipment. Twelve 
LINK-LOCK fasteners are used on this model. 


Here’s why LINK-LOCK is ideal for use on military cases pro- 
duced to exacting specifications as well as on inexpensive 
commercial containers: 


Impact and shock resistant (positive-locking). 

High closing pressure with light operating torque..... 
insures pressure-tight seals where required. 

Available in 3 sizes, for heavy, medium, and light duty. 
Compact design... lies flat against case even when unlocked. 
Opening and closing by wing-nut, screwhead, or hex nut. 
Flexible engagement latch design...can be varied to suit 
different conditions. 


Also available: Spring-Loaded LINK- 
LocK. Ideal for the less expensive 
containers where costs won’t permit 
precision production. Spring pro- 
vides take-up to compensate for set in 
gasketing, irregularities of sealing 
surfaces, and mounting inaccuracies. 


Where does the versatile Simmons LINK-LOCK belong in your 
design? For complete information and specifications, send 
for the Simmons Catalog today. Samples and engineering 
service available upon request. 
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CLEARPRINT 


FORMS, CHARTS and GRAPHS 
SAVE YOU TIME AND MONEY 


Easier on the eyes 











Designed for rapid, accurate use 
Erase without ghosting 


Make faster, sharper reproductions 


Clearprint Forms, Charts and Graphs 
are printed on #1000H watermarked 
Clearprint, America’s leading techni- 
cal paper. The accurately printed soft 
brown rules are easy on the eyes...Ideal 
for ready plotting and photographic 
prints. Sheets will not become yellow, 


brittle or opaque with age 





. CROSS-SECTION FORMS 


2. MATHEMATICAL FORMS 





3. LOGARITHMIC FORMS 








4. TIME PERIOD FORMS 


t is watermarked 
protection. Look 
e watermark 


ecial graphs and forms 
can be made up on short 
notice providing quantities 
are large enough to make 


lai piates 


Write now for samples 
sizes and prices 





CLEARPRINT PAPER CO. 
1482 - 67th Street, Emeryville, Calif 
—_ —-  —_. 


= 5 Send me Clearprint samples, with prices, for the fi 
| I 


LEARF 


ED eee ae a rg 


“FADE-OUT’” PAPER Have your representative call at my offic 
TECHNICAL PAPER 


FORMS - CHARTS - GRAPHS 
THERE 1S NO SUBSTITUTE 


Demand Watermarked Clearprint 
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Color...precision...prompted 
fo switch to Alcoa Aluminum’ 





These jewel-bright buttons on Square D’s 
oiltight pushbutton line command machine tools, 
move assemb] nes, guard lives and sensitive IN PURCHASING. 
processes heir colors tell at a giance the 
functions they perform. Their precision, + .0005 
keeps them oiltight and smooth working for years 
Square D switched to Alcoa® Aluminum Screw Machine 
Stock for these parts because metal is desirable to 
withst ind ibuse be« ause color anodizing prov ide 
a bright, lasting finish that does not distort dimension 
because the fine machine finish possible with Alcoa 2011-7 
10-20 microinches) gives them the precision they need. Above 
all ire lower than any other metal they could have used 
If you machine parts from brass or steel, now is the time 
to take a hard look at these economic facts about aluminum 


{ 


1. Aluminum costs less than brass, and machines just as fast 


2. Aluminum machines faster than steel and won't rust 


3. Aluminum scrap allowance ts high 


Now is the time to switch to Alcoa Aluminum 
To help you make that switch, call your nearest 
Alcoa sales office. For immediate delivery 

of screw machine stock, contact your nearest 
Alcoa distributor or ALUMINUM COMPANY OI 
AMERICA, 865-L Alcoa Bldg., Pittsburgh 19, Pa 


IN DESIGN, 


P Goudy, ¢ 


ALCOA ALUMINUM 
SCREW MACHINE 
STOCK 


We, 


ALCOA © 
ALUAINU A 


*., 


>k LEARN WHY OTHER COMPANIES HAVE 


0) UARE LJ a OM P A | Y — “ —_ a 


crew Machine Stock 
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REVERI ALITY FORG 


INGS ina wide selection of non-ferrous 


produces Ql 
alloys . . . Aluminum, Brass, Copper 
Over 35 years successful experience with 
forgings makes REVEREa logical choice 


as your supplic r. 


Send us your blueprint... or the part in 
. let us tell you how low its 
cost would be as a REVERE FORGING! 
For further details 
Forging Catalog. 


question... 


write jor our neu 


REVERE COPPER AND BRASS INCORPORATED 


Rome Manufacturing Company Division 


Box 111 Rome, N. Y. 
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The case of the A.O.Smith Motor Man: 
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The case of the AOSmith Motor Man: 
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JET PUMP MOTORS 1/,-3 HP 











Incorporating " 
many motor design advances they're gaining = 
imecreasingly wider use for driving many other Si 
types of equipment such as woodworking ma 
chinery where dirt is ao problem Features - 






include total enclosure of 
permanently 






functional parts 
lubricated bearings and an e 
clusive motor starting switch 
single-phase capacitor-starts 

polyphase 






x 






Available as 






induction-run or 






induction motors 









c resi 

FRACTIONALS Y3-1 HP Rigic wel 
base, capac tor-stort of polyp 

a All are exceptiona ly 


an 






ver 






duction motors 
satile (2,000 std. models) 
eosily application engineered abe ee ae 

demands Features inciuce 4 
coal ection to reverse rotation or 
indin s arranged to operate on 115 
-sgonorg from horizontal oF 
frame 


quickly and 







the most ex 















ternal 








motor , 

or 230 volts Choose 
els 

vertical, single or polyphase mod 


sizes 56 oF 66 
















INTEGRALS 1-5 HP 
line of motors 
for dependability 
an ——— low-cost maintenance Bas 
n 
2 frame, is drip proof 
ountings to meet b 
The conduit 


SINGLE-PHASE with 
s a general ou 
reputation 


Here _— 






at 
oth 






of service 
has rolled steel 
me m 






motor 
angles with fro 











ot n en M ndards 
' NE A sta 
| and curr ange ; 
bo full rotating af d contains amp poce 
: ture A O 
: e nections All models feature 
for | ad con iad 


sealed starting 












Smith s exclusive 





ovailable 





In addition, A. O. Smith offers 
GEARMOTORS 1-60 HP plus 
any electrical and mechanical 
modification you may require. 













— tp BOSOSe, 


a 
HER 
be —e Y¥4-100 HP Each motor 
Y manufactured with attention to th on : , 
e 


est detail it is also nated small 
Under ontrolled atmospheri ed 

then 1d vidually c 
electrical! 





and tested 
conditions and 
tested (mechanical 

yi under the toughest 


'magincble All Conditions 
. ; are customer 
ere eng 
, -Quirements 
use 5 . 


Polyphas 230 volts 


550 volts 440 and . 


| 


y ond 


€ motors use 208 
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... plus exclusive features no other 
motor manufacturer can match 


art 





And in the case of the AOSmith Motor Man: 


you get features like this: 


_--—---<= = 
‘ 
‘ 
‘ 





SEALED STARTING SWITCH Exclusiv d DRIP-PROOF WEATHER-PROTECTED CON- FOOL-PROOF LUBRICATION—Beorings con be 
velopment totally enclosed in STRUCTION suitable for applications former greased but can't be over-greased Construc 
Keeps foreign matter out extends fe ly specifying splash-proof design Fully pro tion features include inner shoft seol elf 
switch and motor tected even when ceiling or side wa mounted cleaning action and large greose reservo 


'% ‘ 
| . 
> ——, 


CONTROLLED THRU-VENTILATION Cooling OPTIONAL FRAME MOUNTINGS There's no ge ROTATING CONDUIT BOX Can be set 
system designed for high-volume, l« velocity need to change product design to use = ony oa e Designed to save motor space 

to get maximum heot transfer ower o frame sizes A. O. Smith provides mou ng and r ¢ nstallation loosen only three 
erating temperatures longer insu on | drilled to both old and new specifications screws ft otate conduit box 


all yours ...and more in America’s rd great 
full-range motor line! 


fe: 


we 


yy 
A 0 ce 7 ON THE WAY... 
c Ad « direct to you 


from the case 
of the 
A. O. Smith Motor Man 


WATCH FOR IT! 








Product Engineering 


Nicholson can deliver precision welded floats 
—made to your specifications—to fit your pro- 
duction schedule. Use the above form to tell 
us how you want them. 


Here are the standard specs: 


@ MATERIAL—steel floats with chromium, cadmium or 
copper plating—with sandblast or pickled finish 
... Stainless steel and Monel floats—rough-buffed, 
polished or with welds ground smooth and highly 
finished. 


@ SHAPE—spherical, elliptical, cylindrical. 


@ SIZE—from 2 inches to 14 inches diameter. 


mA 


bea} 


Name the way 
you want them! 


MATERIAL 
SHAPE 

SIZE 
PRESSURE 
QUANTITY 
MORE INFO 


Your Name 
Title 
Company 
Address 


See below for details 


Fill in blanks, tear out, and mail to: 


W. H. NICHOLSON and COMPANY 


1 

| 

| 

| 

| Wilkes-Barre, Pa. 
s 


@ PRESSURE—from vacuum to 4800 Ibs. 
@ QUANTITY —as many as you need. 


These high tensile strength floats have ex- 
ceptional resistance to pressure and corrosion. 
Float halves are die-formed, with inward rolled 
edges— not spun, laminated or electrodeposited. 
Today, thousands of Nicholson floats are in 
service—most as buoyancy mediums. . . many 
as fluid chambers and pressure vessels. Write 
for details about the full Nicholson line. 

W. H. NICHOLSON AND CoMPANY, 12 OREGON 
St., WILKEs-BarRE, Pa., Sales and Engineer- 
ing offices in 98 principal cities. 


ICHOLSON 


ae] ah 
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Dirt, Corrosion 
Low Voltage Problems? 


the answer: 


Allis-Chalmers “de operated’ 
ac contactors’ | a 


De operators in Allis-Chalmers control as- reduces contact pitting — eliminates hum 
sure dependable performance because they and chatter—prolongs mechanical life. The 
are not affected by dirt or corrosion on the operator picks up at 65% of rated voltage 
armature face. Positive magnetic operation — holds in with as little as 35%. 


For Any Low Voltage, High Horsepower Application... 
Allis-Chalmers Modern Control — Sizes 4, 5 and 6 


Advanced Electrical Design enclosure dimensions provide ample wiring 
ACBO arc-centering blowout sharply cur- space. Easy accessibility simplifies main- 
tails arcing time, greatly prolongs contact tenance, = ' 
and chute life — without blowout coils For detailed information on this complete 


line of modern control, call your A-C Con- 
Simplified Mechanical Design trol Distributor or A-C District Office. Or 


Streamlined clapper-type construction per- write Allis-Chalmers, General Products 
mits natural arc rise in arc chute. Sensible Division, Milwaukee 1, Wisconsin. 


*Self-contained ac to dc circuit. Standard in Size 6, optional in sizes 4 and 5 


ALLIS-CHALMERS 


ACBO is an Allis-Chalmers trademark 


A5372 
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No Other Belt Drive Delivers as Much Power 


in as Little Space as 
R/M Poly-V Drive! 


Here’s the answer to space saving design 
problems for heavy duty power driven 
machinery and equipment. Use of R/M’s 
patented Poly-V Drive on this planetary 
miller almost doubled power capacity of 
the machine’s drive . . . without increasing 
space requirements! Space saving advan- 
tages of this new concept in power trans- 
mission can improve drive design for a 
wide range of applications. 


Single Unit Design 

Poly-V Drive employs a single, endless 
parallel V-ribbed belt running on sheaves 
designed to mate precisely with the belt 
ribs. Single unit design gives Poly-V 
twice the tractive surface per inch of 
sheave width . . . to deliver up to 50°, 
more power in the same space as a V-belt 
drive —equal power in as little as °3 the 
space! This means /ess shaft overhang, less 
bearing load .. . a compact, lighter drive. 


Greater Drive Dependability 


Poly-V’s single unit design completely 
eliminates belt matching problems, helps 
maintain constant pitch diameter and 
speed ratios from no load to full load. You 
get longer drive life, greater drive depend- 
ability because drive performance is not 
limited to individual belt life or efficiency. 
And —just two cross sections of Poly-V 
Belt meet every heavy duty power trans- 
mission requirement! 

R/M engineers who developed Poly-V 
Drive will be glad to assist you in deter- 
mining the installation that will solve your 
design problems .. . give you ““More Use 
per Dollar.’’ Contact the R/M representa 
tive nearest you... or write for Poly-V* 
Drive Bulletin +6638. 

*Poly-V is ar 


BELTS * HOSE * ROLL COVERINGS © TANK LININGS * INDUSTRIAL RUBBER SPECIALTIES 
MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Other R/M products: Abrasive and Diamond Wheels ¢ Brake Blocks and Linings ¢ Clutch Facings * Asbestos Textiles * Mechanica 


Packings * Engineered Plastics * Sintered Mete! Products © Industrial Adhesives * Laundry Pads and Covers * Bowling Balls 





CALL ON R/M ENGINEERING SERVICE 


CAN YOU PICK THE RINGS WITH THE ORIGINAL VEE-FLEX DESIGN? 


DESIGNED FOR EVERY PISTON AND ROD « ROCK-HARD RINGS + POLYMER SATURATED FABRIC 
PRECISION TRIMMING « PROPER INTERFERENCE FOR AUTOMATIC SEALING 


On the basis of appearance alone, it’s impossible to tell which 
make V-Ring will give you the best Performance is 
what counts 

The original, Sservice-proven Convex design V-Ring is R/M 
Vee-Flex. It is designed for every piston and rod application, is 
self-sealing and self-adjusting. Its convex design permits auto- 
matic flexing on the pressure stroke, producing a positive seal 
laterally against the stuffing box wall and longitudinally against 
the adjacent ring 

In R/M Vee-Flex construction, polymer penetration of the 
fabric is thorough and deep. This, plus rock-hard adapter rings, 
enables Vee-Flex to withstand pressures up to 6000 psi and more 
without addition, R/M Vee-Flex is precision 


service. 


extruding. In 


SPECIALISTS 


Brake Blocks, Linings 
and Clutch Facings 


Mechanical Packings 
and Gaskets 


IN ASBESTOS, 
SINTERED METAL, 





molded and precision trimmed for exact fit and long service life 

For best performance, specify tough, positive-sealing R/M 
Vee-Flex, the original convex design hydraulic packing—often 
copied but never equaled 


For booklet shown, or other data, 
write, phone or wire 
PACKING DIVISION 

Raybestos-Manhattan, Inc 


Passaic, N.J 
GRegory 3-2000 


RUBBER, 
ENGINEERED PLASTICS 


. ae 


Industrial and 
Automotive Hose 


Industrial 
Drive Belts 


Abrasive and 
Diamond Wheels 
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FOR HELP IN SOLVING YOUR PROBLEMS 


Peer | MOLDED PARTS—Rubber- Silicone 


R/M custom-engineered molded parts of natural or 
thetic rubber and silicone solve difficult design probl 

to resist chemicals, oils, cold-flow, abrasion, extren 
temperatures. R/M specialists help you determine the 
material to meet new product requirements or 
come troublesome conditions caused by materials cu 
rently in use. We follow through with the bes? design t 
assure you long, trouble-free service regardiess of temper 


ature or other conditions. Precision manufacturing equip 


ment and modern facilities for quality control, inspectior 
flash removal give you the benefits of low cost, mas 
production methods. Rely on Manhattan for molded 
parts ; as well as cut and extruded parts to specia 
order, Parock Oilless Bearings for submerged light duty 
Where your design calls for any industrial rubber product 
hose, conveyor, transmission, V-belts, or Poly-V* 
let R/M specialists work with you 


as U i red ¢ Vu 


MANHATTAN RUBBER DIVISION 
Raybestos-Manhattar 
Passa VJ 


GRegory 


PRECISION MOLDED PRODUCTS ' 
re 


Depending on quantity, size and shape, R/M precision 
molded products for structural and friction applications 
not only cost less—because machining is reduced or 
eliminated. They frequently give better performance as well 

These asbestos parts can be molded to highly accurate 
dimensions—have high heat stability. They can be de- 
signed with specific impact, tensile, compressive and 
flexural strengths—with a broad range of frictional 
properties. And they are now being used for a wide variety 
of applications in the automotive, household appliance 
and industrial fields—and in many others. If vou have a 
design problem involving small parts, R/M_ precision 
molded products may prove to be the exact answer 
you're looking for. 


Write for your copy of R/M Bulletin f 
No. 550. It contains complete design and 
engineering data on precision 
molded produc ts 
EQUIPMENT SALES DIVISION 
Raybestos-Manhattan, Inc. 
Bridgeport, Conn. 
~ M 


RAYBES TTAN, INC. 


FACTORIES: Passaic, N.J.« Bridgeport, Conn. e Manheim, Pa,e No. Charleston, S.C. Crawfordsville, ind.e Neenah, Wis.« Peterborough, Ontario, Canada 


eS eee 
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Rubber Lined and sintered Metal Industrial Teflon Tape, Packings 


Engineered Moided 
Covered Equipment Friction Elements Textiles Adhesives Sheets, Rods, Tubes 


Rubber and Plastics 
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Ball Bearings 


Tapered Roller Bearings (“Tyson ) 


y 


C ) Cylindrical Roller Bearings 
T 
® (_) Spherical Roller Bearings 
oie 


' ¢meg. U.S. Pat. Off. Tyson Bearing Corporation 


JAe. Host Sled rolling Coutact bearing in the. worl of Telay 
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HEAT ¢ WEAR ¢ CORROSION 


HAYNES Alloys solve the tough 








CORROSION 


HASTELLOY Alloy B has a service life 30 
to 40 times that of ordinary materials 
while handling highly reactive hydrogen 
chloride gas at a chemical plant. 

In petroleum, chemical, or food process- 
ing industries—wherever you find highly 
corrosive conditions— HAYNES Alloys are 


long-wearing and most economical. 





cost problems 


ABRASION 


V = you have a tough cost prob- 


lem due to maintenance or replacement 
expense caused by excessive wear, heat, 
or corrosion, or where there is a complex 
design or production problem —investi- 
gate the use of HAYNEs Alloys. 

In practically every industry, you will 
find HAYNES Alloys helping to increase 
production and reduce maintenance— 
doing an efficient job at low cost. For 
information on HAYNES Alloys, contact 
our nearest sales office or write HAYNES 
STELLITE COMPANY, Division of Union 
Carbide Corporation, General Offices 
and Works, Kokomo, Indiana. Sales 
Offices in Chicago, Cleveland, Detroit, 
Houston, Los Angeles, New York, and 
San Francisco. 


“Haynes,” “Ha 


nes Stellite,”’ 


are registered trade-marks of 
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Where ordinary 
take the 


rock and acid sludge, such as in mining oper 


bearings and rolle: 


abuse and punishment of abrasive 
ations, they are hard-faced with HAYNES 
STELLITE Alloy No. 6 and last for years 
stead of weeks! HAYNES Alloys red 

tenance and repla I 


ement costs 


long service. 


MACHINING 


HAYNES STELLITE 98M2 alloy 
chining jet engine diaphragm 
and remove 55 cubic in. of m 


rings 


. : 
finish even one. And tool 


cut 


now are machined per grin¢ 
service life has j imped over 600 pel 
cent. Fast, precision machining with long tool life 


a big 


makes 
difference in productior 


LIAN LIES 


ALLOYS 
HAYNES STELLITE COMPANY 


Division of Union Carbide Corporation 





Hastelloy” and “Union Carbide 


Union Carbide Corpx 





GENERAL ELECTRIC 
SPEED-MEASURING SYSTEMS OFFER: 


Improved 

Readability; 

B Shock-Resistant 
ivot Design 


250° ARC 
TYPE 08-18 A 


/ 
200 «300 “~~ 


SPINDLE 


GENERAL (Se) ELECT 


400 = 


ACTUAL SIZE photo of G-E 414” speed indicator shows ease 
of readability made possible by shadow-proof glass, 250- 
legree scale, and large numerals. See the difference that the 
longer scale and larger numerals make (right). This design 
is also available in an 8°,-inch instrument 





Improved readability and sustained ac aging can be eliminated by periodic 
curacy even under difficult conditions adjusting of the rheostat at the base of 
of shock and ilcthen are two major the indicator, another exclusive feature 
benefits of the long-scale speed-measur- RECORDERS ALSO AVAILABLE 

ing instruments. Used with any of the 

complete line of General Electric a-c For recording and controlling spec 1, 
General Electric also offers a line of 


or d-c tachometer generators, these 
electronic, servo-operated, round-chart 








handsome indicators provide a speed- 
< men and recording controllers 
measuring system with features un- '& rders and recording controller 


matched by other equipment 


SHOCK RESISTING PIVOT DESIGN '% differential speed, speed ratio, speed 


deviation from a fixed reference, and 


Special circuits are available for measur- 


Sustained accuracy of reading even we 
' the reciprocal of speed or “time in 
under difficult conditions is made possi- 7 
process.’ For some models, accuracy 1s 
ble by the shock resisting spring- wo 
as high as 0.1% of measured speed 
mounted jewel and pivot design of these 


instruments. This construction practi 
cally eliminates pivot ‘“‘mushrooming”’ 


For recording only, you can use Gen 
eral Electric’s versatile CH recorder 
with the enclosed, throw-away inkwell 





and resultant sticky pointer action ‘ 
that minimizes spilling and eliminates 
caused by shock and vibration incurred 
: ; cleaning 
in high-speed applications 
SYSTEM ACCURACY OF +1% WRITE FOR BULLETINS 
All General Electric speed-measuring For more detailed information, call 
. : systems incorporating long-scale instru your nearest General Electric Apparatus 
ments utilize spring-mountec jewels to ~ } 
. egirtinga er ves x hy dle ments are factory calibrated for an ac- Sales Office or write for descriptive 
ishion pressure on pivot points. Bevel pele —_9 
ed pivots ride against retainers to curacy of = 1% of full scale. Any errors bulletins to Section 585-71A, General 
elp protect against “‘mushrooming.” that occur in a-c systems due to rectifier Electric Company, Schenectady 5, N.Y 











SHOCK-RESISTANT, G-E long-scale instru 


Progress /s Our Most /mportant Product 
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Ten fastening problems solved by ELASTIC STOP nuts 


Vibration and impact proof 
bolted connections in 
standard applications. 


On all electrical terminals 
subjected to vibration in 
K4 transit or operation, and for 





any electrical or electronic 
assembly where positive 
contact must be main- 
tained. 


To seal bolt threads where 
leakage past stud threads 
must be prevented. 


TIGHTENED AGAINST THE WORK 


Blind fastening applica- 
tions where nut is 
“clinched” into sheet metal 
... becoming self-retaining 
as well as self locking. 


To eliminate drilling and 
tapping and provide steel 
thread strength for soft 
metals, an ESNA spline nut 
is pressed into a bored hole 
in casting 


Simplified self-aligning 
self-locking fastener for 
bolting two non-parallel 
surfaces. 


FOR MANY SPECIAL FUNCTIONS 
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unted connec- 
ynamic balance ing, 
ist stay put 

ad l ted 
eliminates 

Va hers ) 


SSS 


On make and break adjust- 
ment studs where accurate 
contact gaps must be main- 
tained. Note “thin” height 
design for limited clear- 


nce 


‘or bolted connections re- 
For bolted t 
quiring predetermined 


= | ‘ 
pie) 


For rubber-insulated and 
cushion mountings where 
the nut must not work up 
or down. 








HOW THESE NUTS SOLVE SO MANY 
FASTENING PROBLEMS, ELIMINATING 
EXTRA PARTS AND OPERATIONS... 


The red locking collar of an ELASTIC STOP® nut grips bolt 
threads with a perfect fit that will not loosen under severe 
vibration or stress reversals, and seals against liquid seep- 
age. By bringing nut and bolt metal thread flanks into firm 
contact it eliminates wear producing axial play. The elastic 
locking action of the insert-type stop nut does not distort or 
gall bolt threads. It is reusable many times 

Send for the following free information: Elastic Stop nut 
bulletin; Rollpin® bulletin. Or enclose a drawing of your 
product for specific self-locking fastener recommendations. 





ELASTIC STOP NUT CORPORATION OF AMERICA 
2330 VAUXHALL ROAD, UNION, NEW JERSEY 














16 wt mat OFF 


Du Pont ZYTEL nylon resin makes fabrication 
of electrical parts easier... improves performance 


ronger, better component parts often 
esult when designers specify ZYTEI 
on resin. Shown here are a series of 
components manutactured by Indus 
trial Devices, Inc., of Edgewater, New 
Jersey, which utilize ZYTEL nylon resin 
variety of ways. Each part utilizes 
or more of the useful properties of 
s Du Pont engineering materia 
ZYTEL nylon resin is a thermop 


t its softening point is so higl 


parts molded from it are rated for 
tron to 5 This heat re 
especially useful in electrical 
where a rise in tempera 
tical parts occurs when the 
is Operated 
high strength and we 
of ZYTEL give added scope 
ign engineer, as the examples 
For instance, the dete 
nism of switch (6) is molded 
assembly and is extremel\ 
wear. The bar knobs (9) 
t because the molding itse 
strength and torque requirements 
The toughness of ZYTEL Is demonstrate 
by its use as jacketing on infantr 
telephone wire, which ts often 
rectly on the ground and subjectec 
roughest treatment in combat 
ZYTEL nylon resin is not only 
insulator it has excepti 
properties, illustrated by 
bar 
ELECTRICAL AND MISCELLANEOUS COMPO 


f [ bases, (5) trir arings and other machine pa 
NENTS t¢ ZyTe y wre ex ‘ 6) switc? ' ; 


ad use for making 


this modern material 
, 
zy 


red by { rial Device igewater t ter, send the coupon today 


Runway light has dome 
of rugged, optically 
efficient Du Pont LUCITE 


\ 














2330 VAUXHALL ROAD, UNION, NEW JERSEY 


Frictional welding technique [mpedance matching and weather protection of 
Du Pont TEFLON featured in new radar antenna 


joins plastic parts 


SPIN WELDING is a technique for 

joining rotationally symmetric parts 

investigated and further developed by 

Du Pont’s Sales Service Laboratory 

Spin welding ts especially useful with 

thermoplastics such as Du Pont ZyrTe! 

nylon resin, LUCITE acrylic resin, and 

ALATHON polyethylene resin. One part 

is held stationary while the other rubs mapomt of 8 Tar 

against it under light pressure until an ance of feedh 

adequate melt is obtained from the fric- ' “ 

tional heat. The stationary part is then 

released and turns with the rotating Du Pont TrFLON | tetrafluoroethvlenc 

part under pressure. Junctures are as resins are uniquely qualified as mate 

strong as the original material. rials for making the matching devices 
and radome used in the feed system of 
a new variable-polarization K-band an 
tenna. The 16,000 me radar signa 
passes through an impedance-matching 
and weatherizing system based on com 

Du Pont Polychemicals ponents of a TEFLON resin, and is re 
Sales Service Laboratory flected from the accurate parabolic 


expands 


dish. The .027” wall of the radome 
matches the horn to space 

Additional space for the developn No other materials could compars 
of plastics processing an ign tec with TEFLON resins for this highly crit 


niques will soon be under constructior ical electronic application. They are 
it Chestnut Run 


Delaware I he expans 


unaffected by outdoor weathering and 


ss Gesell Getintinn al have so little moisture absorption that 
tics under working conditions, and 

to imerease the scope of techn 

rvice rendered to customers 

Development work with new prod SEND FOR 

ucts will include the materials TEFLON INFORMATION 


100-X perfluorocarbon resin, a plastic 


St 


with outstanding heat and chemical 


For additional property 
resistance that can be fabricated in 


conventional equipment, and Delrin and application data on 
acetal resin, a ne lastic material LUCITE 


with an ability re n it rechani 





Now when you need it! The Fastest, Easiest-to- 





@ 7.500-5,000 WATT LAMP FOR SUPER-FAST EXPOSURES 
e MECHANICAL SPEED OF UP TO 75 FEET PER MINUTE 
@ SELECTIVE FRONT OR REAR PRINT DELIVERY 
@ LARGE 46-INCH PRINTING WIDTH 





Use Bruning Reproduction Machine Ever Built! 


“S75” 


C—O k——EEE 


Variable Front Print Stacker is a 
Bruning exclusive! Control knob 
advances or retracts stacker for 
efficient, side-by-side stacking 
of prints. 


Tracing Stacker Tray has special 
guide-rollers to assure flat, con 
secutive stacking of various size 
Originals. Tray is 46 inches wide, 
12 inches deep. 


nea aun O70) ona bod. 
AY Corel) eyo) 


Here is the one whiteprinter designed in every way for big volume reproduction! 
New speed, new operator conveniences, new printing quality are combined in the 


now when you need them — to help meet today’s increased print demands. 


Faster, Heavy-Volume Production. With the “575” you can 
boost your average operating speeds up to 250%. It offers a super: 
fast mechanical speed of up to 75 f.p.m., a 7,500-5,000 watt 
exposure lamp, and a wide 46-inch printing width, The powerful 
two-stage lamp can be operated at either 7,500 watts or 5,000 watts 
with the flick of a switch. It extends beyond the printing width at 


either side to provide uniform exposure. 


More Operator Conveniences. A host of time-saving conven- 
iences include: one-knob speed control with perfect automati 
synchronization of print exposure and development, automati 
separation of exposed prints from originals, automatic stacking of 
tracings and prints, front or rear delivery, and a lamp shield control 


that facilitates reproduction of extra-fast printing originals. 


The new Model 575—like all Copyflex machines — is clean, 
quiet, and fume-free—gives you problem-free installation and 
operation. No exhaust venting, no plumbing, no auxiliary equipment. 
It's the greatest Bruning machine ever built! It offers 
Mail cou; 


Ter : 
greatest savings ever in time and man hours! 


for special descriptive literature. 





-(BRUNING) 


Charles Bruning Company, inc., Dept. 113-0 
4700 Montrose Ave., Chicago 41, Hil. 
In Canada: 105 Church St., Toronto 1, Ont 
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on the new 


Best Process @ Best Machines e@ Best Selection of Materials Address 


a County 





Up to 40% higher tightening torques keep a 


—and only the combination of an UNBRAKO screw 





UNBRAKO SET SCREW 


RECOMMENDED SOCKET SET SCREW 
TIGHTENING TORQUES 
(Inch-Pounds) 
MINIMUM 


SET SCREW SET SCREW DIFFERENTIAL 
SCREW SIZE -UNBRAKO B c % 


The High-Torque UNBRAKO has a radius 
in the socket corners. This eliminates the 


#4 3.9 3.5 28 
#5 7.8 7.4 15 
#6 7.8 TAs 
#8 14.7 14.5 36 
#10 26.5 25 25 
1/4 62 60 40 
5/16 122 32 
3/8 198 29 
7/16 309 23 
1, 460 24 
5/8 1106 1 
3/4 1540 18 
7/8 3660 9 

1 5025 < 


sharp corners where cracks start. It also 
distributes the stresses developed when 
tightening torques are applied. Ordinary 
socket screws have sharp corners which 
often crack when tightened even at lower 
torques than those recommended for 
UNBRAKO. 


UNBRAKO 
SET SCREW 


ORDINARY 
SET SCREW 








The High-Torque UNBRAKO has a deeper 
socket, which gives you more purchase 
with the wrench. Since more wrench can 
be put into the UNBRAKO socket, you can 
set the screw much tighter. And you won’t 
ream the socket or round the corners of 
the wrench. 





The High-Torque UNBRAKO socket set screw is made to withstand the highest tight- 
ening torques ever used to seat a set screw—up to 40°, higher than an ordinary set 
screw. But to take full advantage of this UNBRAKO feature you must have a key that 
can apply the force required to seat it without damaging the screw or snapping the 
key. The High-Titan UNBRAKO hex key is designed specifically to set a High-Torque 
UNBRAKO so that you can be assured of full Aigh-torque performance every time. 


UNBRAKO SET SCREW 


Here’s why a High-Torque UNBRAKO 
can be seated tighter—and stay put 


UNBRAKO SET SCREW 


It has fully formed threads that make the 
whole screw stronger. The metal is 
compressed into the closely knit grain 
structure that you see in this illustration. 
The grain flow follows the contour of 
the threads. There are no straight lines 


along which shear can occur. The The High-Torque UNBRAKO is properly 


UNBRAKOretains its flow lines even when 
ground down to .010 in. below root 
diameter. Screws with cut or ground 
threads lose thread format root diameter. 


heat treated, kept clean. Its grain structure 
is uniform. It is free of decarburization. 
There’s no danger of stripping the threads 
or shearing the point when tightening 





High-Torque UNBRAKO socket set screw tight 


and key assures full high-torque performance 


ORDINARY SET SCREW are full of the telltale white spots that which exert torque on the 


identify it the socket, are sharp 


: bend is strong 
And here’s why an UnsraAkOo High-Titan %"¢ !S Strong. 
hex key can be used to apply far more The y tan UNBRAKO 
tightening torque to a_ High-Torque } 
UNBRAKO socket set screw than 1s needed 

without damaging either the screw or 


the key. socket 


The High-Titan UNBRAKO is not an ordi- full depth of the 
nary hex key. It is a precision internal ing power. It giv 
wrenching tool with high ductility, spe- 

cially designed to assure full high-torqt amfered end 
performance. It is made of special 

Steel bar stock, inspected magnetically and 


he : ie tlie weenie UNBRAKO CHAMFERED END 
chemically to make sure that the n erial 


is flawless and of the specified properties KEY KEY 


Zauon; socket Wallis, threads and point Its sides are flat and parallel yrners, 


torques are applied. The ordinary screw is 


suffering from an overdose of decarburi- 


TORQUE-ANGULAR DISPLACEMENT CURVE 
FOR Ye’ HEXAGON KEYS 





MAXIMUM 
TORQUE | 
—. BREAKING "| 
POINT 


<pSS———— BREAKING POINT + 
on" | 
we 


PROPORTIONAL LIMIT 
(KEY TWISTING) 


The High-Titan UNBRAKO hex key is heat 


treated in modern atmosphere-controlled 


furnaces. The surface is casehardened 


| 
met . —— " . 


without decarburization. The extra hard 
surface gives the key longer life. And it 
retains its dimensional accuracy, is tougher 


and more ductile than ordinary keys. This 





torque-angular displacement curve for Ye 
in. hexagon keys distinguishes a High 

LEGEND Titan UNBRAKO from an ordinary key 
BRITTLE KEY —---< : The High-Titan UNBRAKO has a higher 


UNBRAKO KEY | yield point and a higher breaking point 
you can exert a much higher torque with 


TORQUE INCH-POUNDS 











it without snapping the key 





+ " 
T Be sure you get the full high-tor 
| formance offered or lv by the com 


of a High-Torque UNBRAKO socket set 





screw and a High-Titan UNBRAKO hey 
i ie + Se : 








. key. Both products are stocked by author- 

. . $ s zed industrial distributors. Ask the one 

ANGULAR DEFLECTION RADIANS* PER INCH nearest you for complete information 

*! radian approximates 57.3° Or write STANDARD PRESSED STEEL Co., 
Jenkintown 28, Pa. 


We also manufacture precision titanium fasteners. Write for free booklet. 


Unbrako Socket Screw Division Jenkintown, Pennsylvania 


Standard Pressed Steel Co. © 


N 





Fenwal THERMOSWITCH Temperature Controls are 
enclosed in a tamper-proof assembly that’s built to 
take grueling punishment and stay highly accurate, 


uniformly sensitive throughout the operating range 
and / range thre fo five times that of an ordi? 
thermostat! 


That means you can run your machine at great 
speeds . 1] 


.. your machine will require less maintenance 


It means greater flexibility for your machine 


greater 


9 sales for you and all at a low first cost. 
t S a Even the assembly of a Fenwal THERMOSWITCH unit 


is easier and cheaper! The application of Fer 
THERMOSWITCH units are limitless they’ 


wal 
re be ng 


° used in planes... factories...ships... hospitals... 
O L 4 ]1 e homes . . . laboratories used almost any place wher 


len perature is a factor and accuracy isa must! 


Drop us a line at Fenwal Incorporated, 213 Pleasant 
Street, Ashland, Mass. and we’ll send you our catalog 


tt MC-135 or our sales engineer, whichever you want. 
but the sensitive [C-135 or our sales en, temps 


Fenwal THERMOSWITCH: unit takes it in its stride 


This is our 17000 r ve've got 25,000 other 
with the operating ra fror LOO°F to 600°F 
Master Jet Fryn Val co 

chine rapid, pre 


makes it more econo! 


} 
ntro 


ae nal 


Wom!!!) 91); ,),, 


CONTROLS TEMPERATURE... PRECISELY 





Master B-100 Portable Space Heater 


MANUFACTURED BY MASTER VIBRATOR OMPANY DAYT 


To accomplish compactness, simplicity and lower 
cost, this enclosed % hp., 3450 rpm split phase 
Robbins & Myers motor was specially designed 
to do two important jobs in the Master B-100 Port- 


yori ens motor does 
A special face mounting accommodates a direct 


driven fuel pump. The other end of the shaft drives 

a direct connected fan with an output of 430 cfm d b i 

A rigid foot mounting on the motor supports the ©) U e U ty 

entire assembly. , 
It’s a very simple solution and that’s the 

point. Robbins & Myers engineers are constantly 

looking for ways to simplify power applications in 

our customer’s products. The results are greater 

dependability and a more saleable product at a 

lower cost. 
Robbins & Myers field engineers welcome the 

opportunity to discuss power problems within the 

range | /200 to 200 hp. Call the R & M representa- 

tive near you. He’s listed in the yellow pages. 


d 
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aa 
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One end of shaft drives 
fuel pump attached to 


; Other end of the shoft 
special end mounting. 


drives a direct connected 


ee OBBING MYERS. INC. | _ ° fon. 


SPRINGFIELD, OHIO 
ey 


Product 





LASTS 15 TIMES LONGER, YET COSTS LESS THAN *200-% MORE 
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WESTINGHOUSE 


PRESS CONTROL WITH 





Westinghouse press controls with Cypak* last 
much longer . . . up to 15 times longer than 
ordinary controls using conventional relays. 

With Cypak static control there are no relay 
parts to stick or jam and cause a repeat of the press. 


Priced at less than $200 


more than ordinary press controls, the savings 


realized from many additional years of 
dependable, maintenance-free service 


make Westinghouse press control with Cypak 


* Trademark 


your most economical buy. 
Westinghouse press control with Cypak 
is safer for the operator, the machine and 
the work. Patented anti-repeat clutch- 
control circuit is self-checking, requiring 
two impulses to initiate a stroke. An 
externally operated circuit breaker 

is an additional safety device. 

For detailed information about the ways 
you can benefit from safer, longer lasting 
Westinghouse press control with Cypak, 
call your Westinghouse sales engineer. 
Or write to Westinghouse Electric Corp., 
3 Gateway Center, 

P.O. Box 868, Pittsburgh 30, Pa. 


J 22067 





DEMONSTRATION UNIT 


How Anaconda die pressed forgings 
and extrusions cut costs for Getty* 


Forgings save 30%. Ih vetty ¢ my v, Inc., PI 


] ] ’ 
adelphia, is a leading manufacture marine, window and 


builders rroware p ' hric h eratin : 
builders’ hardwa1 eae ricate the opera Find out how Anaconda short cuts can help you 


arm geal for their « i me! windoy pera I above ti 


leaded sheet brass stamping | merican Brass Compar 
sugge sted a switch to d pre i sings. Getty tried it 
head then hobbi gu n I Metal Saving 


unit was 7 ounces. Machining 


doing a trimming operation it ole and pe riphe rv ol 


saving of 30 


Extruded shapes cut machining and finishing. Th: tra 
tions above right show the steps in fabricating Getty butt ANACON DA 
hinges from an Anaconda extruded shape This short cut te 
a superior product gave Getty a simplifie d shop produc tion 
Sail DIE PRESSED FORGINGS 
led shape has the exact EXTRUDED SHAPES 


routine that eliminated several costly machining and finish 
he extru 
cross section of the finished hinge And, because of the 


ing operations because tl] 


dimensional accuracy of extruded shapes, each part is readily MADE BY THE AMERICAN BRASS COMPANY 


} 


adaptable to drill igs and millir g fixtures These precision 


P | t Engineering Novem! 





For whatever you make... 


N-AX HIGH-STRENGTH STEELS 
CONTRIBUTE STRENG 
WITH LIGHT WEIGHT 


NAX 


HIGH-STRENGTH STEELS 


N-A-X Alloy Division, Dept. C-10 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan + Division of 


NATIONAL STEEL alle CORPORATION 


N-A-X Alloy Div., Dept. C-10 
Great Lakes Steel Corp., Detroit 29, Mich. 


Please send me 8-page illustrated technical catalog on 
N-A-X HIGH-STRENGTH steels 
Please have your representative contact me. 

Name Title 


Company 


Street 


Hemlintainers —the versatile knock-down, pallet-ty; 
steel shop and shipping boxes built by Hamlin Metal 
Products Corp., Akron, Ohio— make still another 
profitable example of the adaptability of N-A-x HIGH 
STRENGTH Steels. 


Developed in answer to Hamlin’s own shop problems, 
Hamlintainers quickly proved themselves in the nation’s 
leading automobile, aircraft and appliance manufactur- 
ing plants. On the job Hamlintainers must have strength 
to carry heavy fabricated parts and still be light enough 
for fast, easy plant handling and minimum return 
freight costs 


Like so many producers, Hamlin looked for and found 
these characteristics of strength with lightness in N-A-x 
HIGH-STRENGTH steels, along with other significant 
benefits. 


Check These Important Advantages for Your Job: N-A-X 
HIGH-STRENGTH steels—both N-A-X HIGH-TENSILE and 
N-A-X FINEGRAIN—compared with carbon steel, are 
50 stronger have high fatigue life with great 
toughness . . . are cold formed readily into difficult 
stampings are stable against aging . . . have greater 
resistance to abrasion . are readily welded by any 
process .. . offer greater paint adhesion . . . polish to a 
high luster at minimum cost. 


Although N-A-X FINEGRAIN’s resistance to normal 
atmospheric corrosion is twice that of carbon steel, 
N-A-X HIGH-TENSILE is recommended where resistance 
to extreme atmospheric corrosion is important. 


For whatever you make, from steel boxes to boxcars, 
with N-A-X HIGH-STRENGTH steels you can design longer 
life, and or less weight and economy into your products. 
Let us show you how. 


November 11, 1957 





Hamlintainers 
A-X HIGH 


4-X HIGH-STRENG 
easy ft I 
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works for 


t, rugged PR20 Rear Dump ‘ 
ibya De .” 2 ; 


34-TON PAYLOAD DUMPED ON THE DOUBLE 


... another application for DENISON hydraulic power 


§ feed S high-speed earthhauling operations call for fast dumping to save 
valuable minutes where minutes are big money. That’s why Athey Products 
Corporation depends on Denison hydraulic power to dump its PR20 Rear Dump 
Trailers quickly, completely 

Each 34-ton capacity trailer is equipped with one-lever hydraulic controls 
and 3-stage, double-acting hydraulic hoists that tilt the dump body 60° 


Che 


} ] 


A single Denison 2000 psi balanced-vane hydraulic pump, driven by the tractor 
engine's power take-off, extends the hoists dependably, efficiently. That's because 


there's generous reserve stamina in the Denison pump to meet toughest work 
conditions 


With the Denison “T’’ Series pump, Athey designers assure all-weather pump- 
starting ability. Field servicing is speedy because the complete pumping cartridge 
is removable as a unit. Result: lower lepend 


erating cost us performance 
There's less weight, less cost-per-horsepower—with smaller lines and valves with 
the Denison 2000 psi pump as the heart of a hydraulic system. Design flexibility is 
unlimited. 


Have your Denison hydraulic specialist tell you more abx 


Circuit drawing pump can improve performance of your equipment 
illustrates 2000 pss 

hydrauli 
MP ah om cet DESIGNERS — ENGINEERS! New Bulletin 201 describes “How To Design More 
h a Athey's Efficient Hydraulic Power Into Mobile Machinery Write for it. 
"R20 Rear P, 


Dump Trailer 


how the 2000 psi 


Write Denison Engineering 
Division, American Brake Shoe Co., 1194 Dublin Road, Columbus 16, Ohio 


Denison and Denison HydrOlLics are registered 
trademarks of Denison Eng. Div., ABSCO 


DENISON 


HYDRAULIC PRESSES + PUMPS + MOTORS CONTROLS en fa l fl OlL L LA 
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which CaPlug will protect your product best? 
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WANT TO SEAL OPENINGS IN A JIFFY? WANT TO KEEP FITTINGS UNDER WRAPS? WANT TO PROTECT DELICATE THREADS? 


Tapered (non-threaded) CaPlugs can be See how CaPlugs seal out dust and protect Kiekhaefer Corp. guards the threads on the 
used as caps or plugs, inside and outside of fittings of this refrigeration valve during “Ride Guide” steering controls of its Mer- 
threaded or plain fixtures. Just push them shipment. Says Automatic Machine Prod- cury outboard motor with threaded style 
on... or push them in. Costing less to buy, ucts Sales Co., “It is important that the CaPlugs. Here’s long-lasting protection 
these versatile closures cost less to apply valve be free from contamination, since a the customer can reuse the CaPlugs when 
Time studies show that tapered CaPlugs large percentage of refrigeration systems storing his motor. Made of tough, flexible 
save up to 500 in labor costs. are hermetically sealed and guaranteed for Polyethylene, CaPlugs are especially kind 
five years. CaPlugs are easy to install and to threads and polished surfaces will not 
afford the protection we desire.” collapse, chip, break or shred 


CAPLUGS FIT PRACTICALLY ANY CLOSURE NEED YOU CAN NAME 


Ten standardized designs (both threaded and non-threaded) are stocked in over 500 
sizes to give you low-cost protection for tubing, fittings aly , Mydraulic components 
and machined parts of every description. Your immedi ‘quirements can be met 


promptly with “off-the-shelf” deliveries trom a multi-million inventory 


MAIL THIS COUPON FOR FREE CAPLUG SAMPLE KIT 
WITH DESCRIPTIVE LITERATURE AND PRICES 


CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC 
2205-9 Elmwood Ave., Buffalo 23, N. Y. 


RUSH a free CaPlug sample kit, literature and prices to us, without obligation 


WANT TO ADD SALES APPEAL ?. 


Colorful CaPlugs spruce up your product 
and reflect the care you have taken to keep 
delicate systems free of dirt, moisture or 
foreign matter. This Bristol air control 
instrument is a good example. Says The 
Bristol Company, “They are sturdy enough 
so that they are not accidentally dislodged, 
but are still easily removable.” 


t Engincering November 11, 
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.. here’s one that every engineer 
should have at his fingertips 


Without this excellent book, 


your technical library isn’t complete. 


If you haven't already received your free copy, 


by all means send for it now. 


In it you'll find everything you want to 
know about USS “T-1”’ Constructional 
Alloy Steel—where to use it, when to use 
it, how to use it; its engineering proper- 
ties, metallurgical characteristics, fabrica- 
tion practices, and dozens of interesting 


illustrated applications. 


ae 


USS “T-1’’ Steel is tomorrow’s steel 
available today—the remarkable new alloy 
steel that is drastically influencing design 
thinking all along the line. Cutting costs, 
improving products, building them lighter 
yet stronger—these are the desirable ad- 


vantages USS ““T-1’’ Steel offers you. 


uss ‘{! CONSTRUCTIONAL ALLOY STEEL 


No other steel possesses “T-1” 
Steel’s remarkable combination of 
high yield strength, toughness and 
weldability. That’s why you can de- 
sign a better product to last longer 
with USS “T-1” Steel. 


United States Stee! Corporat 
Columbia-Geneva Steel Divi 


Tennessee Coal & Iron Divi 


United States Steel Export Company, New York 


RETURN THIS COUPON, NOW! 


United States Steel 
Room 5667, 525 William Penn Place 
Pittsburgh 30, Pennsylvania 


ew booklet, USS “T-1.” 


NAME AND TITLE 


COMPANY 


ADDRESS 


UNITED STATES 
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Accopac fiber gasket 
seals hot oil at low flange pressures 


Armstrong CN-705 
saturated gasket material—will seal hot oil under rel 


Accopac an improved beater- 


atively low pressures, even where flange temperatures 
go as high as 300° F. 


plant-fiber materials often shrink and leak because their 


Under these conditions, ordinary 


saturant is removed by the leaching action of the hot oil. 





| 
T 
} 











CN-705 delivers this kind of performance because of 
the patented way it’s made. Cellulose fibers and finely 
ground cork are combined with a non-volatile nitrile 
rubber binder. The result is a strong, uniform sheet. 
with a compressibility range that makes it ideal for seal- 
ing minor imperfections on cast flanges. 

The wide Accopac line includes materials designed 
for practically every fiber sheet gasket application. For 
more information, write Armstrong Cork Company, In- 
dustrial Division, 7011 Irvin Street, Lancaster, Pa. 


‘Armstrong accopac 


. used wherever performance counts 
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ALUMINUM REPORTER 


Report Ducts of Aluminum Foil 


Cut Air Conditioning Installation Costs 25%—30% 
a 


A new lightweight, flexible duct. recently 
Flexible ( orp.. of 
Guilford, Conn.. 


stallation costs by 


developed by lubing 


euts a conditioning mn 
from 25° to 30 ac 
cording to the manufacturer 

The new duct tubing is made of a contin 
3-ply 
woven fiber 
lavers of 


The fiber glass is 


uous wire helix with a laminate 


consisting of a laver of 


between two wound 


Reynolds 


impregnated with a 


spirally 
Aluminum foil 
resinous elasometric 
compound 

The flexibility. 


corrosion-resistance of the tubing is largely 


light weight, strength and 


made possible by the aluminum foil surfaces 
inside and out 
Tests and actual installations have shown 
the duct to be rugged flame-resistant, with 
good reflective insulation and air-flow char- 
acteristics. The aluminum foil lavers have 


proved resistant to flexing damage, and 


there's no air leakage 


Strength Without Weight 


Sandwich 


type materials with unusual 


strength-weight ratios are finding ever- 
widening application as light, strong “filler” 
material between two rigid surfaces 
One manufacturer of sandwich core ma- 
terial is Narmeco Resins & Coatings Co. of 
Costa Mesa, Calif., which uses thin gauge 
aluminum foil in a called 
“Multiwave.” In Multiwave, 


for 


core material 
developing 
Narmceco aimed the following charac- 
teristics 
1. Formability into compound curves with- 
out pre-curving or slicing and without 
structural distortion 
2. High compressive strength across the faces. 
3. High strength-weight ratio 
MORE NEWS 


(Advertisement) 











Weighing only .17 Ibs. per ft. for 2" diam 
25 Ibs. per ft. for 10” diameter 
lighter, handle 


of duct vet 


eter. and | 


the duct is easier to and 


install than any other type 


according to the manufacturer 


Because of the duct’s snake-like flexibility. 


it can be bent around corners, 


dey eloped, 
pipes or any 
obstacles, or installed through narrow, wind 
ing passages with little effort 


Bends of 90 


smooth, gradual curves for 


and more can be made in 


more efficient 
air-flow. Splices or connections to metal out- 
lets are easily made without clamps, elbows 
or special fittings. The new flexible duct is 
designed to handle air at temperatures rang 
ing from 0° F. to 250° F., for heating, cooling 
or combination systems 

The industrial aluminum foil used for the 
new flexible tubing is 0.00075 


and 0.001 


for one ply 
The flexible 


lengths in a 


gauge for the other 
duct itself is available in 12 ft 


wide range of diameters 


INDUSTRIAL 
ALUMINUM 
nO) | Ee 


New Design ideas 





FOIL PROPERTIES 


...and how industry 


uses them 


ce signers tor 


More and more 


industry are turning to alumi- 
num foil for cost-cutting. weight- 
saving and efficient solutions to 
their design problems. 
\luminum foil is impervious 
lo gas, grease-prool, non-absorb- 
heat 
resists 
heat 
and light. won't shrink. and is 


ent. a eood conductor ol 
electricity. It 


corrosion. reflects 


and also 


radiant 


extremely strong for its weight 
In to 


addition ever-growing 
in colorful packaging and 
name plates, aluminum foil has 
an increasing place in the elee- 
fields. For 
cable 


shic lding. as conductor in var- 


trical and building 


example, it is used as 
ious ty pes of coils, and in capac- 


itors for motors. generators, 
electronic equipment, fluores- 
cent lights. It is used as a facing 
to vive bulk insulation heat re- 
flecting and moisture barrier 
qualities, and as fins for heating 
or cooling coils. 

For complete information on 
aluminum foil and for assistanes 
on specific applications writ 
Reynolds Metals Company at the 


addre ss shown on the next page. 











..-Aluminum Foil Sandwich Core Material 


1. Passages for free flow of gases or liquids 
within the sandwich and parallel to the 
core faces 

9 Adaptability 


to high speed continuous 


production on an automatic basis 


ABOUT 


ALUMINUM ON 


follow ~ Thin 
gauge aluminum foil sheets are par tially slit 
and crinkled 
into upright ribbons, passed through a series 


Multi 


ovens (ore 


Multiwave ts produced as 
The sheets are then separated 


of resin baths and then set into the 


wave contiguration tn curing 


material can be produced in unlimited 


lengths, and in thicknesses up to inch 


thicknesses 


bonding two or more plic = together 


Greater may be achieved by 


A major advantage of Multiwave is its ex 


cellent formability: it can be easily formed 


into drastically contoured shapes without 


saddling or crippling It can be easily and 


permanently spliced in anv direction, and 


elements of the core nest yt rfectly 


NEXT PAGE 





NEW INSULATION IDEAS USING ALUMINUM FOIL 


Aluminum foil on batt and blanket wt 
itlation offers 


Better. with Aluminum Foil 1. tt reflect- 


im interiors 


Fine Insulation Made | | 
these plus values 


is much as 15 
By adding aluminum foil to already prov 

batt or blanket insulation, many vdin for more warmth 

building insulation manufacturers have S ie’s a positive 


added the ""T riple Plus 


product condensation 


Vapor barrier 


value to their maximum insurance agaist des 


Reynolds identification is printed 1 


All of these brands employ 


Aluminum foil in one of three wavs shown t tractive foil coverin 


TYPE A 


TYPE 8 
Th Th 


TYPE C 


WHAT'S N KW New Products, New Lite 


Data on Aluminum culation of refrigerated 
4 under the ear 


he fe , A 
A A. J 


— zan obvious 


in Heat Exchangers ra 
ane eu cle 


md mainten 
A, W ht 


costs el if 


A new Reynolds brochure fives le signers 
and engineers complete data on the use and duction for min 


‘ris ' n heat « | 
characteristi of aluminum i ea x mum dead load 


changers 
Aluminum’s cost factors, corrosion-resi- vantage 


ad | t 
ance ind ae extruded al 
transfer charac minum fl 


teristics t ! ree rmin-proof 


sOrmn is fireproof, rust 


md water-tight. Ty 
covered 


lables ilso yer hee fit 


vide alloy proper = or new I pa eh 


-v. with interlockin 


ochures one 
ties, stress vali 
allowable workin 


pressures thermal 


se outstandin new truck 


expanston ane” New Revnolds Film 


friction faetor ‘ : 
Soluble in Water! 


low te mperature 


properties, tensile properties and thermal 


ppened up with this Revnolds developn 


conductivity figures 


Application information and design and plastic Its Revnolon polyvinyl alcol 


speciheation material is also included in the file whic mmipletely soluble in water 


16-page brochure Strong, transparent heat tlable and 
Write for “Revnolds Aluminum for Heat mpermeable this new pl istic film) ho 
t potentials for packaging desieners 


it vole il for packa 
quantities of detercent 


Exchangers.” 


makes 


Aluminum Extrusions tilizers. toilet cleansers, dyes. bleaches 
Offer New Lightweight Flooring 


roduct 


information, 


for Trucks rite lastics Division, Reynolds M 
Vireinia 


Versatile Revnolds Aluminum ext: 


now offer trucks and trailers a new . 
Rey notube—New Coiled 
that is lightweight, 


g strong, easy to | “ ' . 
easy to maintain Aluminum ubing 


Phere are two types from which to choose nold new tliuminum tubing called 


Reynolds “All-Air™ and standard. These 


new interlocking floors are designed to pre ing Huid-handlir r problems This new tubin 


radiant heat in summer, coo 


It reflects heat back from walls in winter 


\ new concept in) packaging ha beer 


Revnotube will answer a lot of long stan 


Foil Helps Cut Truck, 
Prain Refrigeration Costs 


Aluminum foil O0O005 


lass fiber batts provides an efficient, 


gauge— bonded 


hiweight insulation where weight and 
efl ency count in refrigerated trucks and 
if 
this insulation. as produced by a west 
manufacturer, the aluminum foil acts 
varrier to radiation and convection, and 
isture Vapor Che foil is corrugated to 
ule au spaces and drainage channels 
ondensation 
boil insulation is also used by I i I ang 
nhamp Co. of Indianapolis, Ind., in an 
ill-aluminum insulated packaged msert tor 
milk trucks. This insulating insert is said to 
keep the contents of a truck cold overnight 
{ proper temperatures for four days, 
normal winter operations 
tluminum foil, used as a lining over 
doors and other metal parts, acts as 


vapor seal 


‘ature from Reynolds 


comes in single coils up to 1,000 ft., for easy 
handlin ind stocking 


Revnotube is corrosion-resistant to as- 


longer, trouble-free service even in 
handling of corrosive chemicals. gasoline or 


vila. Tt 


to handle 


lower in first cost. It's light. easy 
Its flexible. easy to bend or curve 


Write for more complete information. 


Aluminum Coils 
Offered in 20 Standard Colors 


Colorweld 


\luminum sheet pre-coated in 20 standard 
| vl unlimited special colors, is now 
offered in coils up to 36" wide by 


olorweld bonds a tough, elastic, abrasion 


stant DuPont enamel to the aluminum 


Phis bri 
hase vis bri 


rht and lasting color finish on 
minum can cut manufacturing costs for 
lly hundreds of produc ts by eliminating 
nishing operations in the fabricator’s plant 
olorweld 
formed and often drawn without dam 


» the finish. Write for colorful brochure 


tluminum can be stamped, 


complete information and appli 


stions 


are made with 


REYNOLDS G3 ALUMI 


\ll the Data You Need to Design 
e Aluminum 


MH orite today for vour copy of Revnolds 
and Vort Index 


Literature 


For complete information on these or on other products made with Reynolds Aluminum, write to Reynolds Metals Company, P.0. Box 1800- HN Louisville 1, Ky 





What are they? 


B. F. Goodrich Rivnuts —the only 
one-piece blind fasteners 


with threads 


If you have a fastening prob! 
B. F.Goodrich Rivnuts. One 


LA from one side of the work. It t 
—speeds assembly and cut 


t 





























depending upon the application 

Rivnuts are stronger, too, | 
6 clean threads, even in thin 
welding, tapping and cleaning 
in production and straighten « 

Rivnuts come in a varict f types sizes and 1 
to solve your specific fastening pr metal 
plastic For c mpicte information nd tor the FREE RIVNU1 
DEMONSTRATOR. It shows with motion how Rivnuts fast 
and with. B.F.Goodrich Rivnut ept. Pl . Akron, Ohi 


Rivnuts provide at least 6 clean threads in one simple operation 


1 Rivnut is threaded onto 2 Rivnut is inserted—head 3 Tool lever operates pull- 4 After upset, Rivnut threads 
pull-up stud of a manval firmly against work — tool up stud, forming a bulge are still clean and intact 








or pneumatic heading tool at right angles to work in the Rivnut shank ready for screw attachment 





B.EGoodrich Aviation Products 


a division of The B. F. Goodrich Company, Akron, Ohio 








why it pays to design 





arpenter Welded Stainless 


Tubing into tough spots with “skin-tight” limits 


Unusually close dimensional tolerances were required 
by the AEC on nearly 500 ft. of Carpenter Stainless 
Tubing now being used in the development of nuclear 
power reactors. The tubing of two different diameters 
is installed as shown by the above illustration through a 
32% ft. thick concrete wall. Temperature inside the 
tubing during operation ranges between 1600°F 
and 2000°F, 


The outside tubing was produced within these close lim- 
its: 4.390’ O.D. (+.000/ —.025) 4.100” I.D. (+.040/ 
— .000); the inside tubing tolerances were: 3.830’ O.D. 
(+.000/—.030) & 3.685” I.D. (+.040/—.000). 


Let us demonstrate for you this same ability to produce 


uniform high quality corrosion and_ heat-resistant 
tubing to the tightest specifications. Call in your nearby 
Carpenter Distributor or Representative for a dis- 
cussion of your needs. 


The Carpenter Steel Company 
Alloy Tube Division, Union, N. J. 


“CARSTEELCO" 


MEMBER 


Export Dept.: The Carpenter Steel Co., Port Washington, N. Y.— 


Stainless Tubing & Pipe 
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No “Shorts” or “Opens” in these 


Zanderoll Processed Howard Universal 
and D.C. Fractional H.P. Motors 


laminations are varnished. The first varnish coat 


is thoroughly baked before application of the 
second, insuring a deep, even bond. This enables 

; i an armature to be mounted to close tolerances 
with the field 


Howard modern production methods include 


One of many advanced production methods at 
Howard, the Zanderoll process provides armatures 
with deep, uniform varnish penetration for high 
bond strength and rock hard coils, thus reducing to 
an absolute minimum, “flying shorts” and “opens”. 

Here’s how the Zanderoll process works to 


automatic slot cell insertion, which practically 
eliminates “‘grounds’”’; improved brush-holder con 
struction for accurate alignment and longer life; 
2-stage, 3-plane dynamic balancing; and automatic 
high tension winding for tough compact coils 


insure steady performance in Howard motors: 
Tightly wound armatures are automatically rotated 
through a series of two varnish dips and two 
baking ovens—mounted so that only the coils and 


NIVERSAL & DC. 1/2 to 1 hp. - POLE 


Other Howard motors: INDUCTION 1/1400 to 1/8 hp. « SERVO MOT . GEAR MOTORS - WERS 


HOWARD INDUSTRIES, INC., 1760 STATE ST., RACINE, WIS., TELETYPE: RAC 344 


Representatives in 
Principal Cities 

Sales Offices Consult Your 
4 Classified 

U8 ’ omde Nev ey Phone Book 


DIVISIONS: (—MQ@ ELECTRIC MOTOR CORPORATION }) Cycom MOTOR CORPORATION RACINE ELECTRIC PRODUCTS 


~ 
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Quick-Opening Fasteners: 
Screw lype or 1/4 Turn? 


Know the features ot each before you specify. 


_R. TUOZZO ments and will always lin up with stantaneous removal of 
ease. Where a variation in material is required, As the name 
thickness may occur or a gasket must quickly locked or unlocke« 
be compressed, the screw fastener is tional turn 
preferred, since a single grip length Its strength characteristic 
can be used throughout. Under most high when the stud is 
conditions it will completely disengage a single piece and no pring 
in two to four turns. It offers excellent wires, Of Cross pins exist in the assem 
resistance to vibration and forms a solid bly. The stud is retained in the door 
joint with no ‘‘give.” panel by a metal grommet, and en 


THE SCREW FASTENER is a rugged, The screw fastener can be backed all gages in a full floating spring-loade 


/ 


square threaded screw assembly engag the way out of the door frame without receptacle, riveted or welded to the 
ing in a special heavy stamped nut. The moving the door. If required, it can door frame 

nut is clipped, riveted, or welded to the be installed se as to jack the door open Where the thickness of door and 

door frame. A special washer behind as it is unscrewed are fairly constant through an entire 


the thread captivates the screw in an THE QUARTER-TURN FASTENER production run, the quarter-turn fas 


oversize hole in the door is usually selected for application on tener is a wise choice Its design aftords 


Irame 


Because of its exceptional ‘float,”” it is aircraft (under Army-Navy-Air Force maximum speed in fastening, and 
installed without precision measure- specification MII -F-5591A) where in- excellent vibration resistance 


COMPARISON OF STANDARD QUICK-OPENING FASTENERS 





ty SOUTHCO SCREW FASTENER +" 
ry Skee Pr. Cc r 
jb mie ieee trough | CA wang 


Thick 11 j Tightly as 
Materials % 


GRIP — 
r ( LENGTH 


Washer |} oa) f 4am Materials 


(1. =*~ Can Be Used to 
Back Off Door Panel 





LION QUARTER-TURN FASTENER 


~f 


Spring 
Fastener \ Fastener Loading 
in Position Locked 44 Holds 
Ready for with o Panels 
Y { Locking Quarter-Turn } in 
/ : Compression 
Receptacle 


Grommet 











FASTENERS Southco Div., South Chester Corporation 


236 Industrial Highway, Lester, Pa 
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MORE THAN 

50,000 

DIFFERENT SPECS 
HAVE BEEN FILLED 

BY THESE 6 HOWARD 
UNIVERSAL AND D.C. 
FRACTIONAL H.P. MOTORS 


These 6 Howard motors account for over 
50,000 specifications, both military and com GEAR REDUCTION UNITS 
mercial. One reason for this wide use is 
Howard's ability to produce variations ex- 


A Model Ratio 
actly suited to specific needs. , 


Howard motors have such field-proven en- 
gineering features as automatic slot cell inser- 
tion, which practically eliminates “grounds;” 11A 
Zanderoll processed double dipped and dou- 
ble baked armatures providing deep, uniform Imperial 
varnish penetration for high bond strength 
and rock-hard coils minimizing “shorts and 
opens;” improved brushholder construction 
for accurate alignment and longer life; 2 
stage, 3-plane dynamic balancing; and auto 
matic winding for tough compact coils, giving 
uniform performance. 











100 











If you are currently using universal and 
D.C. motors from 1/200th to % H.P., check 
with Howard today. 


ELECTRICAL SPECIFICATIONS 


MODEL IIA MODEL 100 MODEL 512 


SERIES | SHUNT SERIES SHUNT SERIES SHUNT 


MOTOR MOTOR MOTOR MOTOR MOTOR MOTOR 
4. 











15M 3.5-10M 











5-10M 











1/75 No Fan\1/75 No Fan 








1/13 











1.6 at 24V 











5 at 24V 





























12-115 6-120 











cw, CCW cw, CCW, 
REV REV 
Maximum H.P. ratings are shown. Variations are available for less power to meet application requirements 


y UNIVERSAL & D.C. 1/200 to 1/2 h.p. « SHADED POLE 1/2000 to 1/8 h.p 
Other Howard motors: / nuction 1/1400 to 1/8 hp. « SERVO MOTORS - GEAR MOTORS - BLOWERS 


HOWARD INDUSTRIES, INC., '750 STATE ST., RACINE, WIS., TELETYPE: RAC 344 
Chicago 4 
y Av l Angeles 36 
mn 4822, Empire State Bidg., New York! 


| 0 Broadway, Camden, New Jersey 


DIVISIONS: EMO ELECTRIC MOTOR CORPORATION @& cverowm MOTOR CORPORATION RACINE ELECTRIC PRODUCTS 


Sales Offices 
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These pump rotors 


are actual s 


Just how strong are metal powder parts? 


Metal powder parts by Moraine Products prove their strength and stamina every day on a 
wide variety of jobs. Take the automatic transmission pump rotors that are shown above. 
Millions of them perform efficiently and dependably billions of times during the life of the 
transmissions in which they are used. Rugged long-lasting metal powder parts by Moraine 
Products are the modern economical answer for an ever-increasing number of applications. 


Moraine Products also produces: Moraine Power Brakes 


« Delco hydraulic brake fluids, brake assemblies, 
master cylinders, wheel cylinders, and parts 


¢ Moraine friction materials *« Moraine-400 and M-100 automo- 
ive engine bearings « self-lubricating bearings and porous metal filters « rolled bronze and bi-metal bushings. 


Moraine Products 


Division of General Motors, Dayton, Ohio 
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Factors Determining the Choice of 


an HOWARD FRACTIONAL H.P. 
—— INDUCTION MOTORS 


te 





The increase in the use of Howard Induction Motors results from the overall 
‘ superior performance characteristics of Induction motors over Series and 
Shaded Pole types. 


basically Howard Induction motors 
100 have the following advantages: 


% TORQUE TORQUE TYPE MOTOR 
TORQUE TYPE MOTOR Less maintenance—no brushes to wear, parts subjected to less wear. For 
POWER: AC 50 to 60 cycles. applications where maintenance is difficult to handle 
CHARACTERISTICS: Constant speed under increasing load or varying power 
No Load speed is determined by number of poles, with a cations with exacting timing requirements where load or 
No Load slip of approximately 5 not coastant 
Full Load speed decreases with an increasing load. De- 
signed to operate at approximately 3 full load slip. 
No breakdown torque 
Starting torque high approximately 125% full load 














Extremely quiet operation both mechanically and electrically—for applications 
where noise level must be exceptionally low, professional tape recorders, etc. 


Low external field, in many cases requiring no magr 


Good efficiency up to 50% as agair 
and 65% in Series motors. 





High power factor up to 85 

No radio or TV interference- 

Good starting torque 

Reversible in motion anc 

Wide range of H.P. ratings (1/8 t 00) and gear ratios (2:1 to 3600:1). 


Howard Induction Motors are currently used in a wide range of applicat s— 


> 


business calculators, tape recorders, facsimile equipn blowers for r o- 


wave relay stations, radar, projectors, telepr 
instruments, etc. 


Howard Induction Motors are available in Torque 
Hysteresis Synchronous and Reluctance Syr 
200 erate but depend upon quantity. For full inforn 
% TORQUE INDUCTION CAPACITOR RUN TYPE MOTOR Motors, write for bulletin 56A. 
INDUCTION CAPACITOR RUN TYPE MOTOR 
POWER: AC 50 io 60 cycles. 
CHARACTERISTICS: 
No Load speed is 
no load slip of 2 to 
Constant Full Load speed, with a full load sli 
mately 10% 
Breakdown torque—approximately 200% f 


Starting torque—approximately 75% full 





m high grade electrical stee 


dynamically balanced, skewed to give uni 


1 torque characteristics with change of rotor 
HYSTERESIS SYNCHRONOUS TYPE MOTOR oe For wcities utes te 
. Windings eav ex insulate ire f 
POWER: AC 50 to 60 cycles. pregnated and baked wit 
CHARACTERISTICS: : varnish 

Synchronized speed, determined by number of poles. . Case of sturdy, rigid cast 

Starting torque equal to Full Load Torque . Mounting pads with h 

Quiet operation n frame. Special face mour 


‘+ 


i€ 


RELUCTANCE SYNCHRONOUS TYPE MOTOR 


POWER: AC 50 to 60 cycles. pa 

CHARACTERISTICS: ‘\ 
1. Synchronized speed, determined by the number of poles < nW ‘ 
2. Starting Torque Low, 50 to 75% of Full Load . = 


OTHER HOWARD MOTORS: UNIVERSAL & D.C.—1/200 to 1/2 H.P. » SHADED POLE— 
1/2000 to 1/10 H.P. » SERVO MOTORS + GEAR MOTORS + BLOWERS 


HOWARD INDUSTRIES, INC @ 1750 STATE STREET © RACINE, WIS 


SALES OFFICES 208 S. La Sa e St., Ci ago 4 ° 300 Broadway omder New Jersey 
942 S. La Brea Ave., Los Angeles 36 » Room 4822, Empire State Bidg., New York 7 


e 
DIVISIONS: ELECTRIC MOTOR CORPORATION WG) CYCLOHM MOTOR CORPORATION /( erp) RACINE ELECTRIC PRODUCTS 
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H| MICRO SWITCH Precision 


+++ FIRST IN PRECISION SWITCHING 


MICRO SWITCH offers over 


10,000 TYPES 
of Precision Switches— 


Many are fully described with electrical ratings and 
mechanical characteristics in these nine catalogs 


e Many types of MICRO 

SWITCH basic switches are spe- 

cially designed to meet rigid aircraft 

requirements. Type HS Hermetically Sealed 

Switch is one of these. The precision snap-action unit 

is hermetically sealed within a metal chamber. Con- 

ductors to terminals are sealed in glass. Shown is a 

Type Hs which has a lever-type actuator. Also available 
with leaf and roller actuators. 


Catalog 78— Basic switches for airborne equipment 





@ MICRO SWITCH precision 

switches are used to perform 

vital functions in every type of in- 

dustrial equipment. A most versatile heavy duty 

limit switch is the Type ML Series. This is available in 
sealed, two-circuit and explosion-proof models. Shown 
is the ML model with adjustable rolier-arm actuator. 
Also available with plunger and roller-plunger actuators. 


Catalog 101— Switches for Industry 





| @ MICRO SWITCH \ \ ; @® MICRO SWITCH Type V3 
. ° ° \ . . . 
subminiature switches \ Switches are ultra-small precision 


combine the features of ex- 

tremely small size and light weight with 

high electrical capacity, precise operation and long life. 
Shown is Type 1SM1, the basic subminiature switch. 
This switch is assembled into auxiliary actuator brack- 
ets, pushbutton assemblies and rotary actuators. It is 
ideal for applications where space limitations are critical. 


Catalog 75—Subminiature Switches 


switches that have the highest electrical 
rating for their size of any switches available. The v3-1 
model shown meets the exacting requirements of de- 
signers for an extremely small switch without sacrifice 
of quality. These switches are available in a wide va- 
riety of terminal designs, contact arrangements and op- 
erating characteristics. 


Catalog 74— Type V3 switches and actuators 
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Switches have 


e Typical of the broad line 

of MICRO SWITCH Toggle Switches 

is Type 12TS1. Five features give it superior service 

and life characteristics: (1) greater over-surface creep- 

age (2) sealed toggle lever (3) no return springs in mo- 

mentary versions (4) solid silver contacts and (5) cop- 
per moving contact carrier. 


Catalog 73— Toggle Switches 


@ This catalog covers a 
wide variety of MICRO 
\ SWITCH basic switches, 
auxiliary actuators 
and terminal enclosures. 
Shown is the Type BZ-2RQ1 with 
panel mount plunger. This switch can be 
used as a manual or mechanical pushbutton or for in- 
line operation where considerable over-travel is desired. 
Panel mounting permits adjustment of operating point 
with respect to the actuating device. 
Catalog 62— Basic Switches for 
industrial and commercial applications 


*—— 1.50 


363 DIA. 
t 


= > 


> 


uses unlimited |H| 





e Many of the MICRO SWITCH 

precision switches shown in this cat- 

alog are also widely used in commercial ap- 

plications other than aircraft. One such switch is the 

versatile Type EN. This switch is completely sealed and 

easily mounted in cramped space. The 1EN1-6 model 

shown contains two SPDT precision switching units giv- 

ing a DPDT contact arrangement. Also available with 
linkage type actuators. 


Catalog 77—Enclosed switches for airborne equipment 


1.375, 
1.531 


An enclosed switch is a switch enclosed in a durable 
metal housing to protect the switching element from 
physical damage. An excellent example is the small, 
versatile 2-circuit enclosed limit switch of the Type 
iLS1. It is completely sealed and has high electrical 
capacity. Adjustability features suit it to all types of 
industrial applications where space limitation is a 
prime factor in switch selection. 


Cata/og 83—/ndustrial enclosed switches 


e@ The mercury switches shown in this catalog are standard de- 
signs for use in a-c or d-c applications. They provide reliable, 


trouble-free service in clean atmosphere as well as in locations 
affected by dust, fumes, spray or splash. Shown is the ultra- 
small Type AS408 which has been widely used by manufacturers 
of animated displays, home freezer units, alarms and other 
control and indicating devices. 


Catalog 90—Honeywell Mercury Switches 





There is—or can bea MICRO SWITCH Precision Switch 
to meet every switch requirement. Why not consult 
MICRO SWITCH Engineering Service today on YOUR 


switch problem. It's as close as your nearby branch office. 
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MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY H 


Conoco 


Leoside, Toronto 17, Ontorio « FREEPORT, ILLINOIS men | 





Free Machinability of 
EATON 


PERMANENT MOLD 
GRAY IRON CASTINGS 


permits Machining at Higher Feeds 
and Speeds, gives Longer Tool Life 
with resulting Production Savings 


Eaton Permanent Mold Gray Iron Castings are free from inclusions and 
hard spots, permitting higher machining feeds and speeds, and 
substantially increasing tool life. 


Characteristics of these castings include a dense non-porous structure, 
excellent tensile strength, and freedom from leakage under pressure. 
Eaton castings are ideal for such important automotive and appliance 
components as compressor bodies, hydraulic cylinders, gear blanks, 
bearing retainers, pump bodies, pulleys, and countless others. 


We will be glad to discuss the advantages of 
ame Eaton Permanent Mold Gray Iron Castings with 


‘ — A your engineers. 


ae 
: 


A 


on " y ee. i "4 : 
&. 5 4 


FOUNDRY DIVISION 


VASSAR, MICHIGAN 
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Product 


Are Engineers 
Human ? 


Suc Css Follons 


Failures 


Nobody Is Perfect 


That Rigid 


Report Form 


Engineering 


in design and development. . 


Twenty-five years ago, when high-speed diesels were still mew, the 
Oil & Gas Power Division, ASME, held its annual meeting at Penn State 
College, State College, Penna. Three engineers each described his com 
pany’s new engine. Each engine was described as an engineering achieve 
ment that magically met all specifications, seemingly without development 
headaches or time losses. 

After the papers were presented, the first discussor was the American 
representative of Sulzer Bros. of Switzerland, an Illinois and MIT 
graduate but of Peruvian birth and European experience. He began by 
explaining that Sulzer, too, had a new high-speed diesel—and he showed 
a photo as proof. Prototype No. 1 had been made for Shanghai Electric, 
but had been faulty in design—kept blowing off cylinder heads. Here, 
then, was a picture of Prototype No. 2, for Fiat of Italy. In it, the difh 
culty with cylinder heads had been overcome, but the connecting rods 
broke repeatedly. So Design No. 3 was developed for a Greek shipowner. 


It got around the con-rod trouble, but developed difficulties with injection 


Thus it went, for several more engines, each duly described, pictured, 
and dissected for its faults. Then the Sulzer man showed the final engine, 
a design that gave no more trouble, and described the changes that had 
perfected it 

There were 400 engineers in the audience, and when the meeting ended, 
it was the Sulzer man they crowded around. He and they understood each 
other. They'd had troubles as he had. He'd solved troubles, so they 
knew he could again. Besides, he sounded honest; the other speakers 
dié not—no troubles, no mistakes, no experience gained, according to theit 


Own stories. 


The Sulzer man was, of course, by far the cleverest engineer and 
salesman of the lot. He built confidence in himself and his company by 
admitting a lack of perfection. He painted a picture of success achieved 
after a logical series of trials. He subtly showed that Sulzer engineers 
were in use all over the world. (He was later drafted for the post of 
Minister of the Interior of Peru—another indication of his ability.) 

rhis story comes to mind when one reads many present-day engineering 
reports and articles. Again we have the tales of no-error engineering, 
either in so many words or implied by the lack of data on development 
problems. Seemingly, the basic idea was a flash of brilliant inspiration 
and the design leapt full-fledged from the brain of the designer. 

This is no plea for a documented and monotonous recital of difficulties, 
but it is a plea for a little evidence that the engineer is human, Where 
are the admissions of lucky-chance discoveries, of the designs happened 


upon by mistake, of the research undertaken wrong-end-to? 


Scientific and engineering tradition demands that a report follow a 
particular and rigid form: problem, plan or program, equipment, pro 
cedure, results, conclusion. This explains why so few are read—even 
by executives of the source company, particularly those who happen to 


be laymen. How about the experiments undertaken to prove a conclu 


(Continued on pa 
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BODINE 


fractional / 
horsepower 


MOTORS 


... the power behind the leading product: 


only 12 to 16 week 
delivery on fractional 
horsepower motors 


Now and in the future, faster delivery ...12 to 16 weeks 
on Bodine fractional horsepower motors built to order! 
Why? Bodine Electric Company has transferred its 
manufacturing operations into this spacious new plant. 
Vastly expanded production facilities . . . improved 
production methods result in much faster and more 
efficient production . without sacrificing one iota of 
Bodine’s reputation for building the quality motor of the 
industry. 


And the added production and warehousing facilities 


make it possible for Bodine to offer more than 265 
different standard, stock types and sizes... ready 

for fast shipment. 

You also get much faster delivery on your built-to-orde1 
sample test motors and reducers for prototypes . five to 
six weeks for standards . . . five to nine weeks for specials 
that do not require engineering or testing .. . and only 
eight to twelve weeks for those requiring special 


engineering and testing. 


For more information, contact Bodine Electric Company, 
2260 W. Ohio St., Chicago ! 2, ill or check your Sweet's Product Design File 


New Bodine Electric Company plant on Chicago's northwest side 


Bodine builds fractional horsepower motors 

for manufacturers of: adding machines, letter openers, 
sanders, vending machines, exhaust fans, duplicating 
machines, hand dryers, portable tools, sound recorders, 
air conditioners, check protectors, respirators, voltage 
regulators, X-ray timers, traffic signal timers, stirrers, 
calculating machines, envelope sealers, and for 

many other applications 
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Consultant 
Unconsulted 


The Ansner Is Easy 
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sion arrived at beforehand, or the method derived from errors, or the 
result achieved by accident or by some disgusting empirical method? 
Most of all, how about the conclusion itself, hidden at the end (and 
usually in a welter of formal Latin-based phrases) instead of in plain 


English in a summary at the beginning? 


There was also the case of the bright young engineer hired as a con 
sultant in the Middle Thirties. After six months of reports, he realized 
that none of his recommendations had been implemented A lieth 
research indicated that no executive knew he'd made any they were 
nonengineers, hence unfamiliar with the standard report form They 
read his initial premises and found them to he trite truisms de scriptions 
of familiar practice. The executives stopped right there and discarded 
the reports, not realizing that it is custom to describe familiar and 
accepted standard practice as the take-off point for any report of research 

Dozens of other examples might be quoted of the engineer or scientis 
assumed to be a cold blooded thinking machine on the basis of his reports 
couched in stilted, pompous phrases. He talks like anyone else, but his 
writing is without warmth or life. He intends to be objective and calmly 
rational, but his work isn’t read that way. He thus does a disservice 
to himself and to his profession, helps to build still higher the wall 
of artificiality that surrounds scientific or engineering experiments in 
the lay mind. He creates an aura of mystery or professional sternness, it’s 
true, but at the same time he tends to make himself out as a rather 
pompous, stuffy, and somewhat cold-blooded ass, incapable of expressing 


himself in plain English. 


The answer to the problem is not difficult—does not require special 
training as much as it requires relaxing. In most cases it’s simply a 
matter of writing as you talk among friends. Be natural and relaxed 
Don’t be afraid to admit failures, unexpected results; they are typical 
of any human endeavor. Don't be afraid to talk in first person singular; 
the prohibition against “I” is long since repealed. And use simple Anglo 
Saxon words where you can, so anyone can understand. But, above all 
tell the reader at the beginning what you found out, so he can decidc 
at once whether your discovery or your conclusion is of any value to him 
He is likely to read on if it has any possibilities. He is attracted by the 
bait you've dangled just as surely as a donkey is tempted by the hay on 
a string. And even brute force won't make the donkey—or reader—go 
ahead on something that promises nothing. 

Further, it is advisable to interpret results or conclusions in terms the 
desired reader can understand. Tell him how he can use it, what you 
think it will do, how much it will save, how it will improve the product 
This, of course, requires speculation, perhaps on data not yet conclusive 
This is, of course, selling your idea. But isn’t that really the object of 
the report in the first place? The speculations can be clearly labelled as 
such and separated from the facts, but they should be there for the 
reader's successful interpretation, analysis—and interest. 

There are added advantages to this technique of reporting. The men 
in your organization responsible for public relations can make use of the 
material with less chance of error and more of proper placement The 
impression that you are a living, breathing, human being will be created 
Your reputation will be enhanced as a man able to make himself under 
stood. And some of the onerous references to “high-brow,” “egg-head, 


and the like will not be made. E.J.7 





Blind assembly costs 
cut in half with 
SPEED GRIP* 

Bolt and Nut Retainers 


A tip-in .. . a sidewise pull . . . and this new 
front-mounting Speep Grip Bolt and Nut 
Retainer is locked in the panel without 
special tools or skills. 

The exclusive SPEED Grip locking feature 
provides enough lateral drift to compensate 
for normal production misalignment of the 
parts to be fastened together. 

Blind-panel assemblies no longer require 
awkward, time-consuming acrobatics for 
fastening. The problems caused by dam- 
aged threads in welded, staked, or clinched 
fasteners are eliminated. SPEED Grips can 
be slipped into place anywhere on the 
production line. 

These convenient, time-saving SPEED 
Grips are available to fasten a wide range 
of unit sizes and bolt diameters to a variety 

TIP INTO of panel thicknesses. Ask your Tinnerman 
PANEL HOLE representative for samples and engineering 
data. All major telephone directories list 
your closest Tinnerman Sales Engineer. 

Or write to 


TINNERM™MAN PRODUCTS, INC. 
P.O. Box 6688 + Dept. 12+ Cleveland 1, Ohio 





TINNERMAN 


Speed Nua 


LOCK INTO 
POSITION 


FASTEST THING IN FASTENINGS® 
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Powder-metal technique 


blends cermet turbine rotor with ductile, 
Stainless hub and shaft— 
a high-temperature power problem 
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J. C. REDMOND 


Vice-President Kennametal, Inc 
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wear and erosion. Their high compression modulus, 
good wear resistance, and ability to take a smooth sur 


face finish qualify them for use in bearings 


Oxidation resistance is provided by a protective oxid 
laver that forms on exposure to elevated temperatures 
Up to 2000 F, corrosion resistance is excellent. If the 
protective layer is not disturbed, ‘Ti carbide parts can be 


used up to 2200 F and higher 


Corrosion resistance is comparable to that of stain 
less steel and Monel. Resistance to molten sodium and 
lead-bismuth alloys used for heat transfer in atomi 
reactor work is particularly good, and many bushings, 
bearings and impellers of titanium carbide have with 


] 
tood continuous operation immersed in molten metal 


Resistance to thermal shock, especially important 
where parts cool rapidly from 2000 F or higher, is aided 
by the low coefficient of expansion and high thermal 
conductivity. Susceptibility to failure from heating 
ind cooling was the main objection to using cermets 
But newer TiC compositions, using a larger percentag¢ 
of metal binder, can be heated to 2000 F and cooled 
to 300 F by air blast under 12,500-psi load, then cycled 
over 1,000 times without failure. This is adequate for 
many severe thermal shock conditions—for exampl 
} 


sudden cooling caused by flameout in jet engines 


DESIGN TIPS 


l'itanium carbides enlarge the opportunity to improve 
equipment, but special design requirements must be 
met if maximum use is to be had from the material 


Linear shrinkage, about 20 takes place during sin 
tering. When design calls for only a few accurate di 
mensions they can be held to 1‘ But a part requiring 
many accurate dimensions must be ground after sinter 


ing. 


Surface finish of as-sintered parts is about 20 micr 


inches rms, adequately smooth in many cases. | ipping 


ind polishing will give a 1-microin. finish if required 
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Physical Properties of Titanium 
Carbide and Superalloys 





TiC with 
40% Nickel) Super 
Binder 


Density, Ib in 


Hardness RA, 70F | 
1200 F 
1400 F | 
| 
Thermal Conductivity 
btu hr sq ft F in | 
| 


Thermal Conductivity | 
10°, ta./ta./ 


Modulus of Elasticity 
10°, psi, 70F 
1600F 





Nuclear reactor . 

uses this TiC pump component that operate 
in liquid metal at 1500 F—resisting 
corrosion, wear and seizing 


Roller bearing . 
of titanium carbide combin 
compression strength wear 


and resistance to galling 
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MECHANICAL PROPERTIES 


OF TITANIUM 


CARBIDES AND SUPERALLOYS 





Material 70 


Ti carbides 


Super alloys 
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EDITOR’S NOTE: Properties of other high-temperature ceramics 
and cermets are covered Low-expansion Ceramic for 
Thermal Shock,” Sept 30 ‘57, p 70; ‘Titanium Carbide Cermets 
for High-temperature Application,”” Design Digest Mid-Oct ‘57, 
p 6; “Nitride-bonded Silicon Carbide,” Feb ‘57, p 135 
design data on other aspects of the high-temperature problem 
57, p 175; on the behavior 
the “Hot-dipped 
Sept 28 ‘57, p 57, a high-temperature 
coating for oxidation resistance 
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For 


Thermal Stress Fatigue,’ June 
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Hose... 


where rigid metal or flexible nonmetal types are unsuitable. This 
article analyzes metal hose in terms of such practical considerations as 


type of construction, strength, leaktight service and comparative flexibility. 


WILLIAM T. BAHR 


American Metal Hose Div 
The American Brass Co., Waterbury, Conn 


1 1 11 } ] ] } } 
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if flexible connect n addition, the choice of metal t | theret ) 
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iluminum, st tain teel, Monel and Inconel the joints f 
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Packed-interlocked .. . 


stripwound metal hose is very strong 
™ leakproof in most applications 


It's flexible. it's metal 





but is it 
PIPE? 
“Pipe” implies rigidity. “Conduit” and 
CONDUIT? “Connector” sound electrical. ‘‘Tube”’ 
limits definition to one-piece, or 
CONNECTOR? nonjointed construction. Only ‘Metal 
Hose” is always metal, always flexible 
TUBE? .. .hence, is used in discussing the 


subject here. 
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as! eld A dod 
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Flexible-wall . a 
corrugated metal hose is completely 

leakproof but requires reinforcing braid 

for mechanical stability and strength 
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COMPARATIVE FLEXIBILITY AND BURST STRENGTH FOR 4 TYPES OF METAL HOSE 


Nominal ID, | Nominal OD, Min. Bending *Approx. Burst 
Construction | Material in. in, Dia, at inside Pressure, psi 
curve 


70 
25 
35 


44 
Stripwound 


packed-interlocked ronze . ) 70 
25 
35 
44 





97 
57 
85 
38 





Corrugated, 
braided with same material Stainless stee ' 0 85 


47 17 
80 24 
33 48 | 














“Burst pressures are determined with hose or tubing in straight-line position at room temperature with fittings attached 
4:1 safety factor recommended 


tanks. Either corrugated o1 tripwound helps isolate 
vibration, compensates for misalignment, allows limited 
movement, and has as good temperature and corrosion 
resistance as the materials from which it is made 

\s a general rule, manufacturers should be consulted 
for oft-standard ipplic itions, because their varied ex 
perience enables them to select the least expensive 


material and assembly 


STRIPWOUND HOSE 


here are three types of stripwound hose: 
1. Square-locked has one overlapping joint and i 
Metal hose . . . used primarily as a protective or decorative casing. It is 
not pressure-tight, but has a high degree of flexibility 
of stripwound type can . 
ind can be extended or compressed considerably. Heavy 
be jointed several 7 7 i ; : d 
ways for different de rd or asbestos packing can be wound inte the join 
grees of flexibility to prevent leakage at moderate pressures and to pri 
sealing and strength vide friction to hold the hose in its last bent position 
A) square-locked, making it useful for flexible spouts 
packing (arrows Fully-interlocked is a type of hose that has greater 


optional, flexes readily; mechanical strength and seals better. It requires no 


B) fully interlocked, 
no packing, is mechan- 
nesdna engl path, S-shaped, has close clearance and is relatively long 
padting ta oreferned in the direction of leakage flow 

groove, hes high 3. Packed-interlocked has rubber, asbestos, or cop 
strength, is pressure wire wound into a preformed groove, making the | 


I ; 
tight for most fluids. extremely strong and pressure-tight against all but the 


packing for low-pressure ducting such as flexible exhaust 
connections and protective conduit, because the leakage 


pel 
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new rubber 
beats 
heat... 


HIGH-TEMPERATURE BUTYL 


Improvements in butyl rubber now provide an economical solution for 


difficult flexibility problems for temperatures above 350 F. 


G. S$. BUETTNER, Development Engineer 
C. R. McGILL, Development Chemist 


Mechanicals Goods Div., U. S. Rubber Co 


Here are first data comparing HTB with five similar elastomers. 
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particularly the oxidizing compounds, 
1¢-type solvents, so other clastom 
ind th 
polychloroprenes—should be used here. Ozone resistan 
has been improved, an important property when 
elastomer is used outdoors or near electrical equipm 


conditions that promote stress-cracking 
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Temperature, F 


Low compression set. . . 
makes HTB at 300 F as good as butyl at room temperature 
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HTB ages well... 


in 275 F dry air, maintaining room 
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temperature properties shown by 


these percentage-change curves 
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EDITOR’S NOTE: Recent articles on evaluation and applica 
tion of elastomers: “Cast Urethane Rubber,’ Sept. 16, ‘57, 
p 68, details German experience on a material beginning to 
appear in American products. Properties and Applications 
of Silicone Rubber Design Digest, Mid-Oct ‘57, p C22, 
compares several silicone elastomers with natural rubber, 
GRS and Neoprene. In the same issue, p C31, ‘Some Char- 
acteristics of Butyl Rubber,’’ summarizes basic data on a 
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Projector Simulates 
Helicopter Flight 


Light from a point source 


Visual cues are the primary guides for the 
pilot of a hovering helicopter —that’s why 
The de Florez Co., New York City, devised a 
projection system to create the illusion of 
moving terrain when it developed a proto- 
type trainer for Bell Aircraft Corp. and the 
US Naval Training Device Center. Trainer's 
principal components are projector, heli- 
copter cockpit, and analog computer. 

















Simulated helicopter motions . 





Plexiglass tronsporency 


Structure supporting the 
transparency .. . 





PRODUCT DESIGNS 


PRINTER DUPLICATES 
MICROFILM FILES 


A card-to-card printing machine that 
reproduces card-mounted microfilm re- 
cords at rates up to 2000 prints per hour 
has been developed by the Filmsort Div- 
ision of Dexter Folder Co., Pearl River, 
N. Y. Prepunched electric accounting 
machine cards are fed into the machine, 
synchronized, printed and sorted — all 
automatically. 


Kalvar or Diazo films are exposed . 


ntensit iltraviolet light from a lamp it the 
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ts made 


tating printing drum. Prints with 
1eat-develope n the machine after 
Diazo prints are 
hine. Mechanical 
onveyor that syn- 


hain also drives 
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PEDAL-LESS CLUTCH 
FOR 

ENGLISH 
CAR 


A centrifugal clutch that a vacuum-actuated diaphragm 
motor disengages for shifting is optional equipment on 
1958 Hillman cars. Called the Manumatic transmission, 
it has a friction-disk clutch and synchromesh gearbox, 
but no clutch pedal. Only the shift lever is used to 
change gears. Key component is a control unit that 
governs engine speed throughout the shifting operation. 


Throttle linkage includes bellows . 
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PRODUCT DESIGNS 














Permanent magnets, formed by 
sandwiching flat ceramic magnets 
between steel bars, are the pole 
pieces of a new magnetic chuck made 
by O. S. Walker Co., Worcester, Mass. 
Its top plate has alternate bars of 
magnetic and nonmagnetic steel, 
Poles are on faces... and can be ground flat. Chuck is thin- 

, alli ails ner and half the weight of previous 
designs — yet has greater holding 
power. 
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Mechanical Fingers 


Blea 


Hooked fingers snatch cup-shaped parts from 

spring collets and deposit them in a conveyor 

Hooked finger chute on a welding machine made by the Expert 

Cup-shaped port Welding Machine Co., Detroit. The machine 

Cott presses disks into the ends of cylindrical parts and 
Wy contour welds 500 assemblies per hour. 


Assembly station —+ _— Welding station 
Parts are given a start... . 
) irs inside the 5-station index tal 
ding station depresses ejector 
through a bell-crank linkag 
An air-operated unloader 
vings down to meet part 
them on spring-loaded fing that ente 
When arm swings up 


parts fall into the conveyor 
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Glass-fiber insulation . . . 
cuts heat-loss and noise in these fans for direct 
Py 1 ‘ fired heat diffusers made by Carrier Corp 


p 


Screening chart simplifies a tough design problem by 
organizing 25 types of thermal insulation into three basic 
groups. Chart covers the five important properties, 
plus origin and general usage of each insulation. 

Cc. M. BOSWORTH, 
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Origin and Type 


MINERAL 


us 
— 
co 
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~ 
uid 
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ud 
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PLASTIC 


Fibrous: 
Light density 


Heavy density 


Rigid 


Porous (unbonded): 


Natural 
Synthetic 
Foam: 
Glass 
Concrete 
Metallic: 
Foil 


Fibrous: 
Unbonded 


Felted 


Bonded (flex.) 


Bonded (rigid) 


Porous (unbonded): 


Sawdust 

Cork 
Solid: 

Cork 


Other woods 


Combinations: 
Cork & resin 


Asphalt 
Fibrous: 
Felt 


Porous: 
Unbonded 


Foam-in-place 


Foam Board 


Solid: 
Synthetic 
(unfilled) 


Natural 


Description 


Extruded glass or blown-slag fibers bonded with plastic; 
flexible, with densities up to 6 Ib cu ft 

More densely packed constructions of glass and slag fibers; 
flexible at 6 lb ‘cu ft, rigid at 30 Ib cu ft 

Mineral fibers like asbestos bonded with cement or 
inorganic binders 


other 
Minerals expanded by heating, also loose mineral wool 
Silica granules containing many fine pores, giving intricate 
heat-transfer path, low conductivity 


Cellular glass made by bubbling gas through molten glass; 
cooled solid foam then cut into blocks 


Cellular concrete made by adding blowing agent to ordinary 
concrete mix; more dense than glass foam 


Aluminum foil in roll form, or multiple-cell accordian-type 


structures 


Natural cotton fibers with packed density 1-5 Ib ‘cu ft 


Flexible, inexpensive construction; base is hair, paper fiber or 
wool 


Fiexible blanket of wood fibers 


Rigid board of wood fibers 

Sawdust, ground bark, or similar waste mill products 
Granules from cork processing 
Cork is cut and steam-dryed in southern Europe, imported by 


US 


Balsa is cut and cured in western South America, imported by 
US; often laminated for strength 


All woods are less conductive than metals 


Corkboard is composed of cork granules with organic binder 


' 
Binder for cork granules, organic powders, or plastic spheres 


Extruded or blown fibers of Dacron, Orlon, Dyne! and others 
needled into batt form 


Granules for foamed plastics used loose as packed insulations 
polystyrene, urea, gas-filled phenolic spheres 


By gas expansion, leaching solids, fusing fillers 
epoxy, phenolic, silicone, polystyrene 


urethane, 


Rigid sheet or rods from basic plastics; phenolic, polystyrene 
vinyl, silicone, acetate, urethane, urea 


All plastics may be considered thermal! insulators, but this 
function is usually secondary 


Asphalt formulations from petroleum refining 


General Usage 


Large-volume, inexpensive, low-conductivity material used In 
refrigerators, freezers, air conditioners 


Floors, walls or partitions of insulated structures where 
bearing or sound attenuation is needed 


load 
Primary thermal use in firewalls; not generally classed as 
insulator, but k-value less the metal 


Large-volume, inexpensive, moderate-conductivity material for 
loose packing between parallel walls 


Loose fill as above, but more expensive; used with liquified gas 
components; vacuum lowers conductivity 


Excellent for load-bearing floors and walls; laid like brick with 
mastic or mortar 


Very large structures requiring load-bearing walls with reason 
able conductivity 


Radiation shield in stoves and large wall surfaces; flakes added 
to porous insulation cuts heat flow 


Moderate-cost insulator, primarily for small containers 


Has sufficient body for wrapping pipe and fittings; also 
cemented to surfaces or packed between walls 


| Low-cost, low-conductivity insulator limited to dry applications 


Large-volume structural material for braces or compression 
blocks in refrigerators and freezers 


Packed between sealed walls to keep moisture ovt and con- 
ductivity low 


Packing for water coolers and insulated jugs 


One of the oldest low-conductivity insulators in appliances and 
space heoters 


Good strength-weight ratio plus low conductivity makes balso 
ideal in structures like truck trailers 


Primary use in structyral, but provides some secondary insu- 


| lation value 


Stronger and cheaper than pure cork; often cemented between 
hard surfaces or wound on piping 


Combination thermal and acoustic insulators 


Principal thermal applications for these new materials are in 
gaskets and seals; limit to date; 300 F 


Same as other porous insulating media 
Low conductivity at low density; used in difficult-to-reach areas 
and for complex shapes 


For all equipment, lightweight and low conductivity; viny! and 
urethane flexible, others relatively rigid 


Resins with low conductivity and good heat distortion, such as 
phenolics, used widely in appliances 


Large-volume, inexpensive material; 


in coolers and air conditioners 


pour-in-place insulation 
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Thermal Max 
Methods of Conductivity, Operating 
Application * btu /hr sq ft °F Temp, °F 
per in. 


250-600 


For radiant 
insulation only 


0.25-0.30 
0.23-0.27 


0.31 


Compressive 
Str, psi at 5% 
deflection 


Flexible 


Flexible 


cold flows 


Cost, 
cents bd ft 


*A—cement, 
B—clip, 
C—place between surfaces, 
D—pour, 
E—build up wall, 
F—staple, 
G—nail or screw, 
H—foam in place, 
J—spray on 
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for Automatic Operations formerly assigned to people 


Where ordinary electrical relays only “make” or “break,” a stepping relay can 
energize up to 100 load-carrying circuits in sequence. It will work at speeds up to 


15 contacts per second, tally signals received, track down one circuit out of many. 


ind 
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ble contact pe 
| e Connecting 
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spring, that moves fro 
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2 cam-operated ... 

contacts instead of a rotary contactor characterize 
this cam-type stepping relay. The contacts operate 
each time a notch is stepped into position by ex 


ternal signal pulses 


Paw! 
Ratchet 
Release spring 
Rotating 


Stationary 
contacts 


nd 

Detent Common 
Armature 

r 


0 controlied 
r 


cuits 


4 Driven by magnet... 

this stepping relay drives pawl and steps relay on 
energization stroke, and disengages on de-energiza 
tion. Detent prevents backtravel, also allows ratchet 
to rotate quickly backwards to original (home 


position when reiease magnet is energized 
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stopping relay and open the motor magnet circuit. 
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4 Typical circuit is reached. If signal pulses continue, circuit automatically 
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WHITHER 


FELIX GIORDANO 


Detroit Editor 


Sales promotion of new-model cars traditionally emphasizes changes— 


but we have come to accept many of them as _ superficial, as far as basic 


design is involved. 


A close look at the over-all changes in successive models since 1953, 


however, shows several significant trends. 


With the generous cooperation of the major 
automobile companies, our Detroit Editor as- 
sembled and sifted data disclosing: 

Body dimensions approach practical limits 
Air suspensions are replacing springs 
Engine horsepower still goes up 


Brakes are little larger 


Automatic transmissions are standard 
Fuel injection is still to come 
Front glass area increases 


Dual headlights are here 


Materials are little changed in five years. 


Bcc on maximum exterior body dimensions for 4 


door sedans of comparable 1953 and 1958 models, the 
chart shows average length has increased 9 in. and 
there 18 } 


much less difference now between low-pric« 
ind high-price makes. In fact, 


low-price cars today 
ire as long as the average of all cars five vears ago 

Average width has also increased in five vears—nearh 
3 in. And again, the substantial difference between 
lower and higher-price cars of five years ago has prac 
tically disappeared 

Height has become almost a standard 57 in. for all 
makes except for the highest-price cars, dropping an 
iverage of 6 in. since 1953 

hese increased dimensions have been achieved 


largely by stretching the automobile skin so it over 
hangs more in front and behind. This gives a useful 
larger trunk at the rear, but at front it only expands the 


void between ornamental grille and functional radiator 


106 


Ihe new dimensions, reached gradually over a five 
vear period, have made the automobile more difficult to 
maneuver in close quarters, as in parking. This problem 
has been partly remedied by introduction of power 
steering and power brakes. There are other problem 
too, such as finding sufficient parking space in crowded 
cities, and fitting a 1958 car in a 1953 garage 

While the size trend over the last five years is clea 
enough, it cannot be assumed that it will continue at 
the same pace the next few years. There are inherent 
limits in some of these dimensions, and the limits ar 
now being reached. 

lhe size of the human body establishes an irreducibl 
minimum floor-to-roof dimension, and improved nut 
tional habits tend to increase the human-body\ 
\lso, a minimum road clearance is needed to permit the 
car to travel on anything but superhighwavs and 
prevent hanging up when pulling into a driveway. Opin 
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Biches WIDTH HEIGHT 





Trend in body dimensions .. . 
in five years, based on average of dimensions for 4-door 


sedans in each of three price ranges. Length and width 


AIR SUSPENSION COMING 





Minimum road clearance . . . 
determined by wheelbase and height of driveway ramps 
may siop the tendency to longer cars. In some 1958 models 


- n 
clearance has been increased, reversing the recent trend 8- Included romp angie 
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Air springs are coming .. . 

in every price range because of advantages of variable 
spring rate giving a softer ride for small displacements 
Pressure control independent of displacement keeps car level 
with road regardless of load. However, added linkages 
are required to take side thrust 
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Diophragm 


Piston 


AIR SPRING 
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oft motion of axle 
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HORSE POWER RPM at MAX COMPRESSION BRAKE AREA 
RATING | RATING RATIO 


300 sq in. 





Horsepower continues increase . . 
with ratings doubled since 1953, largely 
by significant step-up in top rpm and 


compression ratio. Low-price cars today 


; +} 


THE POWER RACE iS STILL ON 





AUTO DESIGN 


rowing—group 1s putting more emphasis on cconom 
' 


of operation, banking on customers being willing 
take a smaller car to get it 


BRAKES ARE LITTLE LARGER 

he trend to low body height has bron 
universal acceptance of the 14-in. wheel, 
the effective radius of brake shoes. In 
limitation, the average brake area has increased 20 
in. Power brakes, another optional, have also been 
significant help in increasing braking power 

However, the picture is not as rosy as seems. Power 
brakes are an option that has not been picked up a 
often as might be expected. And while the effective 
brake area has increased on the average, in some in 
stances it has actually been reduced by a small amount 

Che relationship between brake area and horscpowe 
is important because the two perform the same func 
tion, although in opposite directions. The increased 
horsepower gives fast acceleration and high speeds; the 


brake converts the kinetic energy of the car into heat 


it a rate limited by the heat resistance of the lining 
ind drum material, and the rate of heat dissipation 

As the small wheel is certain to remaim—if it doesn 
become even smaller—increased attention is being 


to braking efficiency. New types of wheel constr 


ire needed that will permit increased brake area 


approach is aimed at making the brake shoe wider, 


may be expected to appear soon 

Several ideas for better heat dissipation are 
works. One direction incorporates heat-conducti 
ments (copper wire) in brake shoes to carry 
heat to the center of the brake where it is dispersec 
the ai 

Already in use is a cast aluminum wheel with a steel 
liner for the friction surface. Aluminum conducts the 
heat away faster than steel, and finning of the aluminum 
permits faster dissipation. This design, introduced as a 
trial in 1957, has now become standard with the ca 
that originated it. Absence of a metallurgical bond 
tween the aluminum and the steel (permitting the 
formation of oxides at the interface) somewhat slows 
down the rate of heat transfer. Bonding the steel linet 
ind the aluminum wheel can give a furtner increase in 
heat transfer 


TRANSMISSIONS ARE AUTOMATIC 


Ihe fiction that the hand-operated synchromesh 
transmission is standard remains with most car makers 
except those in the luxury and prestige class, where onl 
1utomatic transmission is available. All other makers 
offer some sort of automatic transmission as yptional 
equipment, “optional” being synonymous with “extra 
cost 

An important innovation in fluid transmissions uses 
three turbines in a five-element torque converter. ‘Two 
turbines are connected individually to the output shaft 
through elements of two planetary gear sets. The third 
turbine is connected directly to the output shaft. In 
onjunction with the three turbin« 1 multiple-pitch 
tator has adjustable blades. The blades are shifted t 


the angle best for performance and feei br control 
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FUEL INJECTION STILL TO COME 


Phe old practi f ¢ hing an octane 
recommended fuels is no longer followed 
now listed as “regular, premium, and 


super” for the unass reason that that 
thev are bought. Regular fuel is fast 
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ing another car at nigl driving in a fog 

Finally, the clash « color characterizing autom 
exteriors in the last few vears 1 ' sing. The 1958 
models show an increasing number of tone-on-tone and 
one-color exteriors, wi ists’ and other nonprimat 
colors dominant 

On the other hand, chromium trim continues | 
flourish, though with no significant increase ovei pr 


vious years. One large manufacturer recently install 
10 


iluminum anodizing equipment, and its 1958 cars ha 


iluminum grille and headlight bezels 
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ZiL Hi Moskva (Moscow) is 
a luxury 7-passenger 
limousine with 8-cyl, 200-hp 
engine, now being 
experimented with. It has 
automatic hydraulic trans 
mission, power-operated 
window lifts, and air con 
ditioning; replaces the 

ZiS 110; will be made by 
the Likhachev Factory in 
Moscow 


a Soviet engineer 
discusses AUTO DESIGN 


Volga 5 passenger sedor 

in Gorky plant. Top speed is 

130 km/hr, fuel consumption 0.11 
litre/km. If is more economicc 

than the Pobeda, which it recloces 
and some Volgas will have automatic 


transmissions 


Condensed and translated from ‘‘Thoughts about the Automobile,” by G. Rovinsky 


in the Soviet magazine Novy Mir, No. 8 (August), 1957, this critique is an interesting 


exposition of one engineer's point of view. It also suggests reasons why recent USSR 


plans provide more consumer goods, how Sputnik got the green light. 


“Why are you so slow in turning out new models of 
cars? Why do vou fail to satisfy the demands of Soviet 
car buyers?” These two questions are often asked of 
Soviet auto makers. Soviet people like cars, they know 
lot about their construction, and hundreds of thousands 
of them now own Moskvichs or Pobedas 

We have built giant auto-making plant equipped with 
modern machinery. We have adopted advanced constru 
tion methods and we have built faster planes such as the 
I'U 104. All these achievements, however, do not justify 
our lagging behind in car making. They also fail to ex 
plain why we have let other countries build cars that 
ire more modern and of better quality. Why are auto 
mobiles not yet an everyday commodity in our country? 

Let us look into reasons for our troubles: The Soviet 
iutomobile industry is a child of the 5-vear plans—cons¢ 
quently it is young. What's more, passenger cars ha 
never been important in our automobile industry 


When we began to build cars, we naturally copied th 
cxample of the country with the most highly develope 


car-making industry—the US. In the vears since, we still 
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Bielka (Squirrel) is a forthcoming low-power 
rear-engine model entered by a front door 
incorporating half the windshield and a 
section of the metal top. Top speed is 95 
km/hr, gas consumption 50 mpg. The pickup 
van is built on the same chassis 


mechanisms such as hydraulic steering and automatic 
clutches. We are still very shy in adopting similar innova 
tions. Our cars from the ZIL 110 to the Moskvich lag 
behind foreign models of their class in many points. The 
new ZIL 111 and the Volga (to replace the Pobeda) arc 
better, and other new cars are being designed. But it 
must be explained that they make up only partially for 
our lagging behind in automobile design 

It takes a year to prepare a car prototype for mass pro- 
duction and another year to complete all the tests on 
the prototype, so it will take us at least two years to pro 
duce the Volga and ZIL 111 (the first Soviet pushbutton 
car, a 200-hp model). In countries such as the US keen 

mmpetition pushes auto makers to change their car 
models every year. With us, only true technical progress 
should lead to creation of a new model, because for us 
there is no need to advertise such trifling changes in 
gadgets as new ashtrays 

It appears, however, that the technical advances in car 
designing have come to a standstill in our country. We 
have contented ourselves with replacing the M1 by the 
Pobeda, and the ZIS 101 by the ZIL 110 and by the 
ZIM. Now we see that a large number of real technical 
novelties have appeared in car-making abroad. Our de 
igners, however, have nothing new on their desks. Thus, 
for example, the Likhachev car factory (formerly the 
Stalin—Ed.) decided to build an automatic clutch for 

new passenger car. It took the engineers there several 
ears to study the various models of hydraulic transmis 
ions, and at the end they knew of no better device than 
to copy an existing model. Could not our designers, dur 
ing all these long years, have designed a hydraulic trans 
mission of their own? 

We must not think, however, that our designers lack 
qualification. For example, autos with rear engines offer 
many problems. Our designers were willing to tackle 
them, however, but some comrades came along with a 
lot of ifs, and said the idea was futuristic and against all 
ustom Chat happened 20 years ago, and the car was 


> 


not built. Other countries now turn out rear-engine auto 


} 


mobiles by the thousands 


In spite of such sad experience, we still lag behind 
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$21 is a new 2-passenger baby car scheduled by 
the Serpukhor Motorcycle Works. It will be built 
as a sedan (700 Ib) and a convertible coupe 
836 Ib), has a top speed of 50 to 60 mph, does 
60 mpg. Its 8 to 10-hp engine is rear-mounted 


Moskvich M-402 is a 4-passenger car; 
convertible for sleeping. A new variant 
is the M-410, for rural localities and 
bad roads; another is a 300-kg capacity 
truck. This and other photos are from 
Sovfoto 


in the field of experimental research. We know that 
jet propulsion has a great future, but our car designers 
ppear not to have thought much about it yet Also 
there is the problem of direct fuel injection that has been 
solved by many car-making firms abroad 

In the designers’ office of the Likhachev car factory 
ve see the problems with which designers are supposed 
to cope. Their projects range from truck and bus making 
to designing ice boxes and bicycle parts. How can the 
under such conditions work consistently to develop 
new car? 

The 20th congress of the Communist Party stressed 
the importance of specialization in industry. There 1 
some hope that this will affect Soviet car makers. No 
designer can be a Jack-of-all-trades or an expert in all 
helds. Results can be achieved only by assigning sp« 
tasks to individual workers who will not have to put this 
task aside in order to design some bicycle spare. Also 
cooperation of several factories, as was done in designing 
the ZIM, may prove very useful 

We have no special shops to manufacture prototypes 
ind makers of existing cars refuse to make prototyp« 
They claim that such tiring and costly efforts would 
decrease their routine production and cause them to fail 
to carry out production plans. Americans, with their 
large scientific research centers set up by the big car 
makers, are far better off in this respect. Recent changes 
in the Soviet economy, however, offer ample chance for 
improvement of this situation. 

Outward appearance of the car speaks for the cultural 
level of the designer, and we consider huge tail fins and 
front ends like shark jaws to be tasteless, ever though 
there are plenty of such designs in America. However, 
cxcept for the Pobeda, we do not have a single car show 
ing originality in design, and the appearance of our cars 
it best is that of a crossbreed. It is no secret that the MI 
is a copy of the old Ford, and the ZIL 110 a copy of the 
Packard, and so forth. Soviet tourists abroad are often 
isked, “Say, do you still produce those old Packards?’ 
\t a recent conference about the body of the new 
ZIL 111, someone said that he saw a car with the sam 


body in some magazine. The designer of the model an 
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swered, ““What do vou expect me to 
do? I am just a tailor who works on 
Whether or not it looks nice 


depends not on me but on those 


order 
who 
irdet l'hese orders are 

sued by the ‘Technical Council and the 
Commission of Prototypes—both of 


the Automobil Minis 


try—and are dependent on their taste 


vive me the 


Construction 
Even if we were to assume that none 
of the members of these bodies has a 
preference for foreign cars, this would 
be hard to believe from the results of 
their orders 

hould be 


look of a 


been the case, our 


lhe general publi given 
i chance to judge th« 
car. If this had 
Moskvich would not carry on its 


itor such an u 


hnecw 


radi 


] 
giy monste! 


resembling 
a tie-clip. Our people 
views with new 


in express thei 
men’s or ladies’ fash 
ions, so why can not they do it also 
on automobiles? 

How 
automobile demand of Soviet custom 
satished? At 


models of 


soon and how nearly can the 


ers be present many 
midget cars are 
ibroad. If the 


pacities of our Cal 


small and 


i 
being built large ca 


and motorcycle 


could build 300,- 
000 small cars per vear at a pric 


5.000 to 6.000 rubles 


plants were used, we 
I 

There 1S, 

ever, still much objection to small cars 

in the Soviet 


there is the 


Union. For example, 
f the Byelka 


Was announced in the ne wspapers and 


case This 
customers stood in queues to register 
for its purchase. Now all talk about it 
has eased. 

Soviet 


public shook some individuals in the 


Ihe strong reaction of the 


iutomobile ministry, so they stopped 
all publicity 
far has 
ind where it was to be built 
sav that if 


thev design 


Apparently, nobody thus 
given thought to how, when 
Thus we 
active, if 
cooled reliable 
Che Byelka 
weighing about 1500 Ib, as compared 
700 lb for the Moskvich, is of 
construction body of 
Many 


manutactured 


our designers are 
a light ai 


car, it also leads nowhere 


with 3 
simpl with a 
not more than 12 main parts 
of these parts could be 
from plastic (see adjoining column's 
plastic Cal Ed 


British 
] 


thus much steel and weight could be 


story on 


saved. 

rhis is the present state of Soviet 
automobile-making, but there is much 
hope that, with the recent establish 
ment of the new economic districts in 
the Soviet Union and with the exten 
sion of jurisdiction of plant manage 
will 


ments, Soviet car manufacture 


make furthei 





strides. 
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Reinforced plastic car... 
Coach 


weighs less thon 


made by Berkeley 
Works, Ltd 
700 Ib 


is two-cycle 


aircooled 3-cy! engine 
with ao carburetor 


for each cylinder 


Three plastic moldings . 


form the stressed-skin body of 


the Berkeley. Only roof, door 
and cover need be added 
Shaded areas indicate location 


of reinforcing aluminum 


Britain tries new approach to 
ALL-PLASTIC CAR 


T hree plastic sections 
to make the Berkeley al 
There is no frame in tl 

door and roof for this co 
and rear—all made of glass 


The car 


molded into 


does us¢ 


three sections. Besides L-shaped member 


] 
length of the center portion, and transverse mem| 


1 four-sided aluminum “box” in the 


there is 


compartment, and a shelf on whi ixiliaric nd gas tank ar 


tion, being only on 


inner sides of the wing plasti ulkhead forms the 


Ihe rear s 
Ce mpartment 
Extensive use of alun im il vheels and 
body of the car hel r than 


indicate. One model 


und the other only 672; 
+ ft 2 in. Wheelbase is 5 
rive and hydrau 
model 
a brand-new 
nder | 


rp and 


sect nd 


} 
idl 


micas 
nd oul 
s just under 
oupe. Full 
it $1401 


pn es 
to $1900 


range from abo 





PP ES eS + eee ey 


THE 


Right in the middle . . . 

is seat for the driver of “safest car!’ This 
front interior view is from a position directly 
behind driver’s bucket Just ahead 


of seat handles of 


seat. 
are horizontal lever- 
control steering system. Horn button is on 
inside of right handle; light-beam eleva- 
left handle. Left-right 
turn indicator buttons, light switches and 
shift 


of handles 


tion button inside 


gear buttons are twin-paneled in 


front panel and 


speedometer are placed well below line- 


Instrument 


of-sight 


SAFETY FIRST 
—STYLE NEXT 


NEW YORK 


isscngers to 


Designed to enable its 
walk 


trom a 50-mph collision, the 


away unharmed 
world 
ifest car’’—developed by Cornell Aero 
nautical Lab and sponsored by Lib 
ty Mutual Insurance unveiled 
it the Waldorf Astoria Hotel 


Rather than eye-appeal styling, most 


was 
recently 
radical innovation is the elimination 
of steering wheel and post, replaced 
by a lever-controlled hydraulic 
that like a 


its in center 


system 


steers snow-sled. Driver 


of car at a point equi 
by windshield 


that has a constant radius of curvature, 


distant from arc made 


climinating optional distortion experi 
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a 


enced with wrap-around type 

In bucket-type seats, driver and pa 
soft pad 
that 


sengers are held secure by 
in the form of U-shaped vokes 
idjusted by a pushbutton on_ the 
panel. Combination of seat location, 
protective pads make it unlikely any o¢ 
cupant will suffer head injury. 
Steering levers are designed ior 

ratios de 


When 


wheels are set dead ahead, ratio is 15:1, 


6-In. max turn, steering 


pending on wheel position 
varying to progressively lower ratios 
is wheels are turned to extreme right 
rv left. A ratio of marks the 


turn This flexibility pro 


0.8:] 


extreme 


Atomic Locomotive May be USSR’s New First 


VIENNA—The 


have successfully operated an atomic 


Russians may already 
locomotive if intercepted reports from 
itest 

ymmunique, relates that Soviets are 
well on 


Radio Moscow are any criteria. | 


their way to completing d 
velopment work first referred to in 
USSR press almost two vears ago 
rated 
of pulling i 
Moscow 


revealed that refueling would be nece 


Lhe nucleonic locomotive is 
at 12 


3500-ton 


UUU hp, capable 
train at +0 mph. 
1 vear; the train would 
fucl, at 


sarv only once 


require 100 grams of atomx 
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\loscow to 
lor the same trip, a diesel en 
360 tons of fuel 


reference to the dk 


most, to travel from 
Peking 
gine would consum« 

First Russian 
sign was made in 1956 when content 
ot a 
l'ext 
itomu 
20 to 30 


were broadcast 
that in 


exper ted in 


technical paper 


included prediction 
locomotive was 


vears, and depicted its ap 


drawings Six 
Khachaturov, 
transport expert and member of the 
USSR Science Academy, 


the possibility of an atomic locomo 


schemati 
later, Prof 


pearance Via 


months 


innounced 
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a le 


ides driver with crage steering 


ig 
ensitivity under normal conditions 


ind max sensitivity when in cmerl 


gency requires immediate respons¢ 
door has two section 
hinged ind to the rear 
bod ind closing like 


1 telephone booth door. The 


Each car 
it the 


post, 


center 
opening 
door 5 


lowe! rollers 
Full structural sup 


body 1S 


edge is supported by 
i track 


port for Cal 


moving in 
maintained by 
three bolt bars that secure doors de 
I'wo roll-over bars 


front-seat 


spite a collision. 


onc above riders ind on 
over the rear, give support in the toy 


of the body 


tive weighing up to 300 metric tons 
that of 

Khachaturov said also that the re 
ictor for such a locomotive 


or twice most locomotives 
would be 


powered by a uranium salt soijution 
ind coupled to a gas or steam turbine 
with the resulting $000 hp rotating 12 
traction motors through 4 dc. genera 
tors. Consumption would be about 45 
to 60 gm per 1000 km 

Russian scientists are quoted as say 
ing the locomotive would “soon be a 
reality.” Judging from past Soviet pro 
nouncements, the Russians may have 
run their locomotive and await a pro 
pitious announcement date 
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Russians Ahead in Missile Metallurgy? 


If the 
earth satellite is any 


then 
indication, they 
certainly appear to be ahead of us.” 
I'his is the feeling of Davidlee Von 
Ludwig, Consulting Materials Engi 
Brooklyn, N. Y 

In an interview with Product Engi- 
neering Mr 


recent success with 


neer, 
Von Ludwig said: 


Most 


missile 


bottlencck in ou 


still 


unportant 
program has been and 
The rec 
ful launching of Sputnik shows Sovict 


is metallurgical. cnt success 
metallurgists have solved the problem 
of making rocket burner body castings, 
hot gas guide venturi, and other cnti 
cal pump and burner components that 
will last the 8 to 12 minutes of con 
trollable thrust required for the ICBM 

“Airframe and manufacut 
crs have finally realized that the limit 


missile 


of alloy physical properties has been 
reached for all melting and casting 
the 
Further manipulation 


operations of conventional air 
contact types 
of alloy chemistry cannot and will not 
bring any significant property improve 
ment capable of solving rocket burner 
needs. 

“We cannot go beyond this barrier 
and until we adopt 
techniques which insure absolute con 


unless bioadly 


trol of the environmental chemistrn 
involved in alloving, refining, ingot 
ting, remelting, re-refining, pouring, 
and solidification of final cast parts 
or ingots 

“Control of chemical environment 
requires removing all active gases from 
contact with the metal during proc- 
essing in the hot or liquid condition 
Crucibles will have to be inert—or 
made from elements that deliberately 
contribute to the melting process. In 
got molds to receive the pure alloys 
will likewise require redesign 

“Control of physical environment 
will have to go beyond control of melt 
melting. It 


control 


pressure, as m imert-arc 


will have to include precise 


of the temperature and solidification 


conditions within the 
parts. 

“Control of grain size is the ultimate 
objective. Complex missile parts like 


ingot or cast 


burner mixer-bodies, which cost $3500 
$4000 when machined from forgings, 
simply cannot tolerate discontinuities 
Accu 


and still perform successfully 
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rate, high-pressure, high-velocity mix 
ing and metering of fuel, for example, 
requires a metal structure composed of 
nothing but alloy grains of optimum 
size and orientation. But production 
methods to date will not supply cast 
ings or forgings totally free from dis 
continuities like gas voids, dross, slag 
or cold shuts. 

‘A solution to this problem not yet 
fully 
by controlled frequency vibration dur 
W ork 


Von Ludwig, indicates 


exploited is grain size control 


Ing pourmg and solidification 


done by Mr 
that cach alloy family has a combina 
tion of frequency, waveform and am 
plitude which, applied mechanically o1 
electronically, will insure uniform and 
refined grain size 

“Carbon steel armor plate made by 
Krupp in alloy-hungry Germany dui 
ing World War II by controlled fre 
quency 
impact 


techniques showed superior 


resistance to tungsten steel 
plate made by conventional methods 
This technique was never applied to 
rocket 


is good i 


solve tough German 


casting 
problems, but there ison 
to suppose Russian metallurgists were 
appraised of this development work 
and have capitalized on it in their 
missile program 

“Vibratory casting techniques were 
suggested here in 1948, but only re 
has the battle 
conceded by metallurgists in industry 
and the military, and serious study of 


cently quality been 


the method begun 

“One West Coast foundry is suc 
cessfully making large intricate rocket 
burner castings by investment tech 
nique using controlled frequency vibra 
tion to enhance metal fluidity. With 
12,000 to 24,000 cpm, less than 0.01 
in, amplitude, and irregular waveform, 
Hastalloy B at 3000 F is made to fill 
0.012 
conventional methods with 
peratures to 3450 F failed 
structures are produced in this cast 
ing in part by the lower solidification 
temperature, and by the oscillations 

“A large rocket engine manufacturer 
is believed to have started a compre 
hensive program on vibrational casting 
to achieve a patentable process 

Ihe best cast turbine blades in use 
today are being cast under vibration 
with sinusoidal waveform, at 15,000 


sections as thin as in., where 


illoy 


liner gram 


tem 


to 20,000 cpm, and low amplitude 
These facts point to one conclu 
Ihe 


lurgically, 


sion Russian are ahead metal 
and there’s hard work com 
US metallurgy if we are to 


ultimately 


ng for 
win the race for space 
“It is pointless to pretend the Rus 
clear 


sians are not competent. It is 


they have already solved a great deal 
of the technical aspects of high-purit 
isting procedures, or they could not 
rocket 
propulsion units required to push theu 
itellite into its orbit. The next five 


vears may tell the 


have produced the body ana 


stor\ 





Probe Kinship 
Between Gravity 


and Radiation 


DETROTI 

be a kind of 
tigated by 
tists. 
particles of matter until a detectable 


A theory that gravity ma‘ 


radiation will be inves 
University of Detroit scien 
lhevy are planning to accelerate 
radiation is emitted 

First advanced bi 
tist in 1945, the 


gaining followers steadily 


1 Russian scien 


theory has been 
Interest has 
been further fanned by Sputnik and 
the expectation of early space travel 

\ conference earlier this year at 


Chapel Hill, N. ¢ 


classified 


reviewed all non 
information on the subject 
and formed basis for a report b 
Wright Air Development Center. R« 
search is being pushed but progress re 
ports are top secret 

However, the idea of an experiment 
eleration 1s 
new. It was proposed to D1 Donald 
J. Kenney of the University of Dc 
troit Research Institute by James (¢ 
Keith, also of the Institute 
specialist in gravitation since his un 
dergraduate days at MIT 


If successful, the experiment helps 


along lines of particle ac 


ind a 


y 7 
gravitat nal 


develop a shield against 


radiation—major benefit would be 
big reduction in power 
both 


portation 


required for 
terrestial and interstellar trans 
Difficulties, such as find 
method to get 


ing a required a 


celeration and developing necessary 


radiation detectors, are considered sur 


mountable 
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Man-made 
Diamonds 
Ready for 
Production 


DE TROTI 


two and a 


I'wo and a half years and 
half ifter 
nnouncing its first artificial diamond, 
Gencral Electric 


million dollars 
announces it’s ready 
to begin commercial production of 
the small stones for industrial us¢ 
Varying 600th 
1/60th in. in size, the stones have all 
the properties of their 
ounterparts 


between 1 and 
nature-made 
substitute in 
uch industrial applications as grind 


and can 
ng wheels and lapping compounds 
Natural diamonds in 
imported to the million 
irats a year, and US industry could 
us 10 million carats if available. 
Pilot production by GE’s metallur 
gical products department has reached 
100,000 carats, but enlarged capacity 


these sizes aré 
tune of 


scheduled for next year mav reach 3 
or 4 million carats produced annually. 

Price of GE’s products, now about 
+0% of natural dia 


monds, is expected to become more 


above the price 
competitive, both because of growing 
productive capacity and cost reduction 
features to be introduced in manufac- 
turmg. Current “naturals” 
is $2.85 a $7,000 a 
pound. ‘The man-made version costs 
$4.25 a carat, about $9,000 a pound. 


Because 


price of 


carat, around 


they are indispensable in 
many operations involving national de 
fense, industrial diamonds have been 
classified as critical material by US. 

Although GE production will con 
centrate on sizes made during the 
learning stage, research will continue 
in an effort to produce larger sizes, 
such as those used on oil-drill bits. 

Production processes are shrouded 
in secrecy encouraged, at least in part, 
by the government. It is known, how 
ever, that possibility of producing dia 
monds artificially arose when GE re 
search found a way to obtain pressures 
as high as 2,400,000 psi and tempera- 
tures well over 5000 F. 


Like Your Work? Government Scientists Do 


NEW YORK-—Are government scien 
tists and engineers happy with their 
obs? As happy as their industrial col- 
eagues? 


Answer to both questions is 


yes’ according to a detailed study 
ecently completed by an interagency 
government committee headed by Al 
vert E. Siepert, Public Health Service 
Study results here at a 
Engineers Joint 


Council and the Engineer’s Council 


were given 


onference of the 


for Professional Development 
Statistics distilled from 21 thousand 

replies (obtained from eight govern 

ment industrial 


agencies and eight 


labs) show most scientists and engi 


i i 


neers (72% im government, 78% in 


industry) want a long-term career with 


But 


entist in government sees two limita 


their present emplover the sci 
tions to federal service compared with 
industry 

@ About 80% feel they could earn 
it least $1000 more in industry, and 
two-thirds express dissatisfactions with 
prospects for salary increases. 

@ Nearly one-half say the wrong cri 
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teria are used for promotions. Yet 
they are generally satisfied that quali 
fied people do get selected in the end. 

Apparent ineffectiveness of higher 
salary as a way to lure away govern- 
ment employes may be explained by 
the qualities that technical people say 
they want in a job. In both govern- 
ment and industry “interest potential” 
of work “integrity of manage- 


ment’’ showed as the two characteris- 


and 


tics most important to a job. In gov 
ernment, opportunity to “discover and 
do creative work” ranked third; pay 
ranked seventh. 

hough purpose of the study was to 
strengthen government _ personnel 
policy, it points up weaknesses in in 
dustrial policy as well, say the authors. 
Both agencies might do well to in 
crease freedom for enginecrs and sci 
entists to develop ideas and pursuc 
They could also cut 
time required by nontechnical tasks 


research leads. 
and strengthen lines of communica 
tion between management and tech 
nical staffs. 


BITS 4 
an 
PIECES 


What is a good weld? 
Ohio 


show 


Vests made by 


Univ. for Lincoln Electric Co 


weld can contain porosity 


amounting in total volume to 4 


void of cross-section without ma 


tcrially changing tensile or impact 


strength and ductility. Information 
gained could lead to big reduction in 
Secret 


experiment with H-bomb material at 


weld test-inspection costs. 


Windscale atomic plant in northwest 
England may have been the cause of 
the accident that scattered radioactive 
dust onto surrounding farms 


On the Windy Side 


The Sidewinder infrared air-to-air mis 
sile reportedly can shoot a flare pot off 
the wing of a drone target plane. GE, 
which built the guidance and control 
units, says Sidewinder seeks out hottest 
sky; in wartime, this 
engine of an enemy ail 

First clock, perpetually 


target in the 
would be 
craft 

powered by solar energy is marketed 


The 


20 silicon solar cells on its clock face 


by Hoffman Electronics Corp. 


convert light energy from sun into 
usable energy to power the clock and 
charge storage batteries for night-time 
operations, 


W. German Machine Boom 


West German machinery production 
1957 is 


million, 3% 


during first six months of 


valued at $2,503 more 
than previous Six months, 7.8% more 
than corresponding 1955 period. Ex 
ports in Jan-June, 1957 totaled $510 
8.7% more than last six 
months of 1956, 23.7% more than 
Jan-June, 1956 A high-flow liquid 


and gascous oxygen facility to be op 


million, 


erated by an independent laboratory 
for testing missile components and 
svstems is being built by Wyle Labs 
at El Segundo, Calif 
Buick 
ported Opel Rekord two-door sedan 
range from $1,812.50 at New York, to 
$1,994.64 at San Irancisco Good 
lire & Rubber Co. says it’s in 
volume production of automobile rub 


Port-of-entry 


prices for Division’s newly-im 
VCal 


ber air springs, to be offered as op 
tional equipment on many 1958 cars 


Product Engineering — November 11, 1957 





Checklist: Inventions that Baffle Uncle Sam 


\\ ASHINGTON Some 
cal problems for the 


387 techni 


military have 
been outlined in a booklet just pub 
lished by the National 
Council, US Dept. of Commerce. 
litled “Inventions Wanted by the 


Armed Forces,” it is the first complete 


Inventors 


revision in two years of military prob 
lems, and the longest list published 
to date 

The council, composed of top gov 
ernment and industry officials, is a liai 
son agency between inventors and the 
armed services. It collects problems 
that military research teams have been 
unable to 


open to industry 


throws them 
All of the projects 


active 


solve, and 


represent an requirement by 
some branch of the military 


Here are a few: 


Coating for stainless steels to pro 
tect it from oxidation at temperatures 
above 2000 F; or from chloride stress 
corrosion im an environment of sat 
urated steam containing up to 5000 
ppm chloride; or from nitriding effects 
in an environment of nitrogen gas at 


1400 F. ? 


Corrosion-resistant metallic film 
coating for magnesium 

Flexible tubing, 12 in. ID, capable 
of withstanding pressures up to 1600 
psi, and carrying water or steam at 500 
F or gases at 1400 I 


for interconnections between compo 


It would be used 


nents of nuclear power plants 
Long-burning _ solid 


which 


propellents 


can be easily and accurately 
controlled 
Quick coupling, for nuclear power 
plant piping, with high strength and 
zero leakage 
Constant-speed driving 


device for automotive use on variabl 


generator 
speed engines. Must be inexpensive, 
light, rugged, very small 

High-pressure, high-temperature seal 
that can operate in a pressure range of 
25,000 to 60,000 psi 

Continuously-variable gear transmis 
sion in a single gear and pinion, pos 
sibly like the friction plate and pinion 
but positive in drive. 


Heat-resistant withstan:l 
acrodvnamic heating in the 
1000 F to 1700 1 


return to normal color on cooling 


paints to 
range ) 
and higher, then 
A new hvdraulic medium with the 
universal stress-distribution properties 
of a fluid to replace water and oils 
now used in hydraulic systems 

(here are many more 
for R & D work in these fields as well 
as in electronics, instrumentation 
But 


problems are 


suggestions 


and 
titic of 


some de 


space travel under a 
“Blue Sky” 
mands to tax the imagination 
Device capable of producing de 
structive or death ravs effective at 500 
vards without excessive power input 
Personal heating system to supply 
up to 1500 btu, provide power for 
heat distribution, operate at subzcro 
temperatures for a minimum of § hi 
Individuals wearing 


walk 


hands, with the 


without refueling 
the outfit 
ibout and use 


should be able to 
their 
suit independent of air hoses or power 


While 


subject, develop a cooling device along 


connections you're on the 


the same lines 
last means of crossing gaps—wet or 


drv—without using a bridge (Th in 
be destroyed too quickly by bomb 
New means of storing electricit 
forget the batter Needed 
bat vehicles 
l'echniques for getting u 
than a 


ylies to trucks as well as men o1 


minute Lh 


fast—in less 


bat duty 
Rapid tunneling device which will 
it the rate 


ind thi 


bore through soil of 6000 


} 


ugh rock at 200 


ft per hour 
ft per hour 

A complete listing of these iten 
obtained fre« 
Inventions Wanted National In 
ventors Council, US Dept. of Com 
Washington 25, D. C. Com 


panies that want further information 


can be writing fo 


merce, 


on specihe project hould contact th 
council 
the purpose 


that 


scouting tf 


It stresses 
list is not 
take on 
though 
from an offered 
feels it warrants it. It 
to know what on 


vou happen to | 


{ iipanl 
development mitract 
such a contra 
solution 
tary just 
vou Alng 


id 





Electronic make-believe .. . 


is shown in this artist's conception of Link Aviation’s DC-8 simulator. As jet 
airliner pilot ‘flies’ simulator (right, center), the TV-camera track assembly at 
rear wall photographs three-dimensional model of airport and approach area 
Projector is directly above cockpit, screen is 15 ft in front 
housed in area 15 x 15 x 90 ft. The first electronic simulator for a US jet air 
liner, it will be delivered to Douglas Aircraft Corp. a year before Douglas 
gets delivery on its DC-8 liners, priming crews for efficient take-over. 


Plastic-aluminum cement—for bond 
ing polyethylene to aluminum; to 
cure at room temperature 
Metal-to-metal 
peratures in the 500 I’ range, 


+ 


shear-strength of 2500 psi 


Training system i 
adhesive for tem 


ind with 
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700 F Hydraulic Fluid, 
but No Seals, 


Bearings 
WATERFORD, N. Y. 


proved lubricating qualities at tem- 


Greatly im- 


peratures as high as 700 F have been 
announced for a silicone fluid 
(81717) developed by The Silicone 
Products Dept. of General Electric 
for Wright Air Development Center. 
Also announced was a second silicone 
lubricant fluid (81644) with oxidation 
resistance up to 510 F. This is about 
70° higher than possible with other 
lubricants. 

Both fluids are companions to 
Versilube F-50, the first of the sili- 
cone fluids designed as a true lubri- 
cant. F-50, which has been available 
for several years, has the best thermal 
stability of the three 
the only one in which additives are 
With the new fluids, G.E. 
says systems designers now may choose 
a high-temperature silicone fluid for 
lubricating quality, oxidation stabil- 
ity, or thermal stability, depending on 
the situation. 

Designed for use both as a_ hy- 
draulic fluid and an engine oil, 81717 
was intended primarily for hydraulic 
systems, and will work at temperatures 
at which most lubricating fluids break 
down. It will withstand prolonged use 
over the range of — 65 F to 575 F; 
under certain operating conditions, 
extended service is possible at 700 F’. 
Addition of an extreme-pressure addi- 
tive makes this possible. 

“There is still one problem,” ac- 
cording to E. G. Brown, product de- 
velopment chemist at G. E. 
are no 


new 


fluids, and is 


not used. 


“There 
bearings, nor pumps 
available for 700-F work. Babbitt and 


seals, 


bronze cannot be used as bearing ma 


terial, so we must look at the tool 
steels.” 

I'luid 81644 was developed  spe- 
cifically for use in engine and other 
lubricating systems where exposure to 
ur cannot be controlled. At 400 to 
+50 KF the polyglycols, diesters and 
orthosilicates break down into varnish, 
coke and other products. This fluid 
as well as the two others, are noncor 
rosive to metals at 500 F 

Major application for these fluids 
ippear to be in aircraft, where tem 
perature demands as far as the silicone 


fluids are concerned, have not vet 


118 


reached the 700-F stage. Other uses 
suggested for the new wide-range 
(— 65 F to 700 F) fluids were in re 
coil mechanisms for 3 to 5-in. guns; 
heavy-duty hydraulic transmissions 
(tanks, large trucks); as a base fluid 
for greases used on oven conveyor 
systems; as a lubricant for the Class H 
motors that can operate in tempera- 
tures of 325 F; forging-die lubrication; 
cutting oils and others. 

The fluids are available from G. F. 
now in drum quantities at $4.95 per 
lb for F-50 and 81644, and $5.45 for 
81717. 

G. E. feels these fluids have opened 
a new field for design of bearings and 
other components. The aim is to ex- 
tend the range; research at the Sili- 
cone Products Dept. is reaching to- 
ward the 1000 F mark. 


More Economical Gear 
Inspection Stressed 


at AGMA Meeting 


CHICAGO-—For the first time, an 
effort is being made to differentiate 
between causes of error in a precision 
gear during a rolling or dynamic 
check. Up to now, a master gear or 
rack has been used primarily to detect 
and measure a composite or total 
error, but masters are now being made 
with errors built in, so testing with 
appropriate sectors of the master can 
indicate whether the trouble with a 
production gear is in involute form, 
lead, or other element. 

This was a lightly stressed but im- 
portant point in “Towards More 
Economical Gear Inspection,” a paper 
by Fred Bohle of Illinois ‘Tool Works 
during the semi-annual meeting of 
the American Gear Manufacturers As 
sociation at the Kdgewater Beach 
Hotel here Oct. 27-30. 

Mr. Bohle said there is actually very 
little difference between a quiet and 
a noisy gear—so little it is usually not 
detectable in a lead or involute 
checker. He said that much more 
work is necessary before they can ef- 
fectively determine noise in highly 
precise gears. 

He said no static or dynamic testing 
method is completely satisfactory for 
precision gears. And that too often, 
final acceptance must be based on 
whether or not the gear is noisy. 

Of particular interest to design en- 


COMING EVENTS 


NOVEMBER 

11... . Plastics for Air-borne Elec 
tronics, Regional Technical Confer 
ence, Society of Plastics Engineers, 
Sheraton-Cadillac Hotel, Detroit. 


12-14 ... . National Association of 
Corrosion Engineers, Northeast Re- 
gional Meeting, Penn-Sheraton Hotel, 
Pittsburgh. 


13-15 .... National Conference on 
Standards sponsored by American 
Standards Association, St. Francis 
Hotel, San Francisco. 


18-20 .. . . Management course on 
industrial utilization of radioisotopes, 
sponsored by National Industrial Con 
ference Board, Westchester Country 
Club, Rye, N. Y. 


19-21 .. . . Investment Casting In- 
stitute, annual fall meeting, Sheraton 
Hotel, Chicago. 





gineers was the paper presented on 
Contact Ratios of Involute Spur-geat 
Pairs by E. C. Varnum of Barber 
Coltman Co., based on work by Prof 
M. F. Spotts of Northwestern Univ 
Data on this will appear in an up 
coming issue of Product Engineering. 

Wear on fine-pitch gear materials, 
tested at Bell Labs, was reported by 
R. J. Benson. Tests at 113 fpm 
best life for steel 
against an anodized aluminum pinion, 
initially lubricated. Wear only 
0.0002 in. in 2000 hr. 
gear and lubricated, 
50% faster, steel or aluminum 100%. 
Removal of initial lubrication reduced 
wear life tremendously. 

This meeting of AGMA was pri 
marily technical. With the 240 o1 
so registrants devoting much of their 


showed pinion 
was 
Aluminum 


pinion, wore 


Among 
completed _ standards, 
151.01 
classification for enclosed speed re 
ducers,” 124.01 
421.04 “high speed helical and her 
ringbone gear units.” Approved for 
printing are 202.02 “zerbol bevel 
gears,” 422.02 “‘oilfield pumping 
units,” (eliminates gearing hardened 
after machining), 430.03 “bevel, heli 
cal & herringbone speed reducers,” 
and 271.02 “ratios for helical & he: 
ringbone reducers.” 
lentative standards are 
aircraft spur gears and bevel 
and fine-pitch on-center face gears 


time to committee sessions 


recently now 
available, are “application 


“wormgear hobs,” 


near on 


gears, 
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New Ultra-sonic Measuring Device 
Employs Silicone-glass Laminates 


Problem: How to measure thickness of 
something like a tank 
hull? Old way — cut a hole, 
patch. New 
thickness-measuring 
oped by 


car or tanker’s 
gauge and 
way — use ultra-sonic 
devel- 

Inc., 
method 


equipment 
Branson Instruments, 
of Stamford, Conn. The 
permits quick and accurate determi- 
nation of the thickness of metal, 
or plastic 
Here’s how: 


new 


glass 


without costly shutdowns. 


Branson's ingenious measuring device uses 


a transducer consisting of a slice of quartz 


cemented to silicone-glass laminate with 
transducer is wired 
to 6.0 Mec 
When placed against the side of the mate 


rial to be measured, it transmits 


an epoxy adhesive. The 


and powered to generate 0.65 


a narrow 


reflected by the nt. P 


bait) 


beam wave 


SILICONE DIELECTRICS AID MIRIATORIZATION 


Silicone dielectrics help designers reduce 
the size and weight of miniature motors 
while increasing their 
Case in point: the 
produced by the Aeronautical Division 
of Minneapolis-Honey well. 


dependability. 


new Servo motors 


SILICONE FLUID PROTECTS RUBBER PARTS IN STORAGE 


Not all products are put to immediate 
use. That’s why limited “shelf life” of a 
affect 
product performance and customer sat- 


single component can seriously 
Faced with such a problem 
Engineering Co., Newark, N. J. 
200 Fluid to safe- 
guard the performance of positive dis- 


isfaction. 
Eco 
utilizes Dow Corning 
placement during long 


rotary pumps 


periods of storage 


Eco pumps are sometimes stored for years 


before being put into service, or assigned 


standby duty under humid or freezing con 


ditions. To prevent the rubber impellers 
“Treez 


apply 
these 


from swelling during storage, and 


ing” to the casing, Eco used to 


water-soluble greases and oils to 


parts. These organic lubricants, however, 


had to be flushed away with water before 


What's more, if 


greases decom 


the pumps could be used 

left in storage too long, the 
posed and attacked the rubber parts, caus 
ing the impellers to swell and 1 


the pumps useless. 


SS 


Containin what 
sm 
motor, this 
golf ball 
t 


it CONT 


thw) 


chros, indicat 
Honeywel 
flight cont 


istrument and 


iutomalic 


Dow Corni 


of the adage 


motors more muscles more power 


per pound No. 446 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 





DOW CORNING 
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Silicone News 





NEW LITERATURE 
AND TECHNICAL DATA 
ON SILICONES 


Dow Corning Silicone Compounds, for dielectric 
release of plastic and rubber 
protecting finely machined 
described and 
a handy reference pamphlet 


applications, for 
moldings, and for 
compared in 


No. 450 


thread parts, are 


Antifoam B, the lowest priced silicone foam 


killer 


dilutable 


has greater stability than any other water 
silicone defoamer commercially avail 
ab! Antifoam B will not separate, oil out, settle 
or precipitate in most applications; retains uni 


formity and effectiveness even under adverse 


storage or operating conditions. Ready to use 


No. 451 


it requires no di.uting or pre-mixing 


Parts and components made with Dow Corning 


Silicone Molding Compounds are lightweight, 
show excellent resistance to heat, and have good 
structural and electrical Used as 


multiple 


properties 
holders, collector rings, terminal boards, 
lead connectors, heat dams for turbine 
driven and aircraft brake 


No. 452 


alternator bearings. 


s € backing 


Silicone Rubber That Vulcanizes At Room Tem- 
that’s new SILASTIC RTV 501. Has 
helf life before catalyzing, longer working 
Two fluid 


vulcanize over a period of 24 


perature 
g 1 
time after catalyzing components, 
mixed toge ther 
to form a 30 durometer rubber serviceable 


70 to 500 F No. 453 


hours 


from 


Pressure-sensitive silicone tapes — that stick to 


wet or dry surfaces; form good bonds; have 


high dielectric strength; repel moisture; are not 


affected by corrosive chemicals—are described 
in a new folder designed to help you choose the 
tape best suited to your application No. 454 


New Silicone Coating for paper and paperboard 
keeps gummy and tacky materials from sticking 
to all types of bags, boxes, inner liners, wraps 
and interleaving sheets. Will not migrate; will 
not contaminate materials that come in contact 
with it 
describes how Silicone Coating aids packagers 


No. 455 


New brochure containing sample papers 


and processors of sticky products 











tw 








SQUARE D EMPLOYS SILASTIC 
TO ASSURE TIMER ACCURACY 


that Corning Silicones 


improve product 


Proof Dow 
design and perform- 
ance without throwing costs out of bal- 
their growing use in high- 
volume production items. An example 
of this trend is found at Square D 
Company where designers use Silastic*, 
the Dow 
assure dependable performance of sen- 
their 


ance is 


Corning silicone rubber, to 


sitive diaphragms in pneumatic 
timing relays. 


Since the diaphragms producing the time 
delay must depend upon a light spring for 
even a slight change in flexibil 
affect 


movement, 


ity of the rubber would adversely 
SILICONE-GLASS LAMINATES ( 
other side. The frequency of this signal is 
adjusted until the transmitted and reflected 
waves are in phase. With this frequency as 
point, the operator 


calculates the thicknes of the material. The 


a starting accurately 
device is ideal for measuring the thickness 


of pressure vessels, piping, ship hulls 


and forgings. 
Glass laminate bonded with Dow Corning 


silicone resin was selected for the trans 
ducer mount because it withstands the high 
curing temperature of the epoxy adhesive 
and makes it possible to use the unit on 
as 450F. Another plus: 
silicone-glass laminate is also an excellent 


No. 448 


surfaces as hot 


absorber of ultra-sonic energy 


With diaphragms made 


Silastic, the 


timing accuracy 


heat and cold resistant 


rive accurate, controlled delay 


ranging in duration from .05 seconds 


3 minutes over a wide temperature 


Square D pneumatic timers are used 


marily on ac and dec reduced voltage 


motor starters and on machine tool 


spot welding controls. They may also 


employed in groups. For example, in spot 


welding with air or hydraulic welding 
relays automatically 
heat, cool, hold 


No. 447 


machines a series of 


times the squeeze, weld, 


and shut off operations in sequence. 


SILICONE FLUID Cont.) 
Eco Engineering solved these problems by 
changing to semi-inorganic Dow Corning 
200 Fluid 


ber, 200 Fluid prolongs the life of the rub- 


Non-reacting with organic rub- 


ber impellers Furthermore, since the 


silicone fluid can be left in the unit, the 


pumps are always ready for instant use. 


Easily applied, the protective silicone fluid 
is simply sprayed into the pump ports with 
an atomizer developing 80 psi; the operator 
slowly rotates the impeller by hand during 
the 15 second application. To date, more 
than 50,000 silicone-protected pumps have 
been delivered without a 


single custo- 


mer complaint. No. 449 
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HEIM INTRODUCES 
THE NEWEST IDEA IN 
BALL BEARINGS 


without insertion grooves or inserts 


A most unusual, NEW concept in ball bearing design . . . 


Here is a commercial ball bearing with solid, unbroken machined innet 
and outer raceways, yet with a full complement of balls 


It has deep, burnished ball grooves that are deep carburized and hard 
I & I 


ra 


ened. The revolutionary and radically new method of manufacture per 
mits assembly of these ball bearings in a way that borders on the myste- 
rious and challenges the imagination. 

Radial and axial load capacities are increased because of the raceway 
construction, resulting in longer bearing life 

Unibal Ball Bearings can be furnished in single row, double row and 
flanged types; to close tolerances on bore and outside diameter; and 
with controlled radial and axial play 

Close, integral labyrinth seals on one or both sides are another unusual 
feature, where sealed type bearings are required. Extremely narrow 


widths and small diameters can be furnished 


FULL COMPLEMENT 
OF BALLS 


NOTE THIS CONSTRUCTION... innee RACEWAY 


sOun 
UNBROKEN 
outer 
RACEWAY 


)) Special circular with load ratings and dim 7 
( on the neu l nibal Ball Be arings j availal 
d 
| HEIM also makes the Unibal Spherical Bearing Rod End. 
al | 


Send for complete catalog of all Heim bearings. Write direct or see 
your local bearing distributor 


THE HEIM COMPANY / Fairfield, Connecticut 
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TAPER PINS—17 Ways to RETAIN THEM POSITIVELY 


Friction between taper pins and internal surfaces of holes is not always suffi- 
cient to prevent loosening pins. Here is a variety of solutions for the problem. O 


NO PIN CHANGE OR WORKPIECE MACHINING 


f ~{m 
| (© 
> } \ = 
> Niet -“Wax or solder 
+ -—__—__—_—__J y 


Stoked end 











M 


Peened end 


<> 


Peening .. . 


the small diameter completely (1), or, for light duty, center punching (2), are simple 
and cheap methods. If large dia cannot be supported during peening, secure the pin 
by staking small ring (3) inside hole. Wax or solder (4) holds pin, hides its location 


PIN MODIFICATION REQUIRED 


Locking 


wire 


























/ 
Transverse pin <4.» 


Transverse pin... . 

through taper pin and workpiece is excellent fasten- 
ing but may be difficult to assemble because close 
alignment of holes is required. 


Locking wire .. . 

through pin is wrapped around assembly (8) to pre- 
vent pin from falling out but does not prevent it 
working loose; wire through the small dia of two 
adjacent pins (9) provides same protection. 


SPECIALLY 














Screwdriver 
slot 


Threaded end... 


receives standard nut and washer over 
small-dia end, enables pin to be pulled 
tightly into place and retained there 


Product Engineering — November 11, 1957 








FEDERICO STRASSER, Sontiogo, Chile PRODUCT ENGINEERING 


Setscrew 


WORKPIECE MACHINING NECESSARY S< Threaded 


bushing 





Snap ring 


__ far 
; 


=> 8 


Snap ring .. . Threaded bushing . 


around groove in work holds pin firmly in over large dia of pin (6) may have socket or external flats for 
place but permits easy removal for disas- wrenching; or setscrew (7) can 
sembly. 

















replace bushing if assembly 
must not protrude 


and spring held by trans 
verse pin in small dia of 
— ine holds assembly in place cheaply - taper 

) and reliably 


Cotter pin through small dia of taper pin 


Cup washer. . 
Cotter pin... 4 B 
D 
D 


pin maintains con 














stant pressure on taper 
pin, limits extent to which 


assembly can work loose 


<> <>» 


Turned groove . 

at small-dia end of pin (13) provides cir 
cumferential cavity on bottom surface of 
assembly for staked material. Retention 
can only be lost by shearing metal. As 


<)> sembly retained with snap ring (14) can 
Turned groove be taken apart non-destructively 
Staked material 








DESIGNED PINS 


Threaded pin 


* 


. Tapped hole .. . 
Screwdriver slot .. . | voc as og 
in wor rece receives re p 
O in large-dia end of threaded pin allows 4 et EE 


. diameter end of pin. In this type assembly, 
nut below surface in counterbored cavity. . thread must be coune eneugh te prevent 
U ven 


binding if eccentricity or misalignment of 
a & : : i thread dia and pin dia is excessive. 
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TO PRODUCE QUALITY 
SOCKET SCREWS THE H-K WAY— 


OUR LABORATORY 

CONDUCTS EXHAUSTIVE PHYSICAL 
AND CHEMICAL TESTS WITH 

THE MOST MODERN EQUIPMENT 


Conventional testing isn’t enough... we subject H-K screws 
to rigid tests in our TEN-TOR machine to determine 
resistance to both tensile and torque stresses. 
Because we test the finished screws and not just material, 


you can be sure every H-K Socket Screw will stand up 


under the toughest application. 


\\ ! ‘i 
4 


For the finest in socket screw products... for unmatched 
SAME-DAY SERVICE—the name to remember is Holo-Krome. 


Write for free catalog and technical information. 


HOLO-KROME As a! 
SOCKET SCREWS A SE \ 


THE HOLO-KROME SCREW CORPORATION © HARTFORD 10, CONN. 
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- “Spain. a aoe PEAS: 


Here, creative minds will shape the future 


Yes, here in the new Research Center of United 
States Rubber Company the probing minds of 
chemists and other scientists will find the ideal 
environment for conceiving new ideas...the finest 
facilities for bringing them into reality. Located on 
a 100-acre tract in suburban Wayne Township, New 
Jersey, the Center is a concrete symbol of the basic 
importance of Research in this company’s past, 
present and future. 

Significantly, at least 25 of U.S. Rubber’s major 
product lines have been developed within the past 
twelve years. 

As the Chemical Division of U.S. Rubber, Nauga- 
tuck Chemical continues to contribute a generous 
portion of new and improved products ...such as 


Naugatuck Chemical 





Division of United States Rubber Company, Naugatuck, Connecticut 


Rubber Chemicals yathetic Rubber - Plastics - Agricultural Chemicals - Reciaumed Rubber atices 


12¢ 


CANADA: Naugatuck Chemicals Division, Dominion Rubber Co 


its compounding method for greatly increasing the 
ozone resistance of its Paracril” nitrile rubbers. 

Such developments stem not only from our 
research laboratories at Naugatuck, but also from 
Naugatuck’s agricultural research facilities at 
Bethany, Connecticut, and the laboratories of our 
Canadian affiliates, Naugatuck Chemicals and 
Dominion Rubber Company, Ltd. Now, Nauga- 
tuck’s research will be substantially augmented — 
and perhaps channeled in radically new directions 
— by the more fundamental research carried on at 
the new Research Center. 

In the future, even more than in the past, look 
for the name Naugatuck to identify the newest and 
the finest products in their respective fields! 


US 


Ltd., Elmira, Ontario - 
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Which RIVET To Use— 11 (continued) 
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GREGORIO JARQUE and SON demonstrate 
the little sheave with the big grip 


Easy ONMn Bruce Jarque 


uses a standard wrench to assemble. 


‘ 


Easy off Two pull-up screws 


ire used to break the cone grip. 


— : } a¢ 
Yet always tight on the shaft 


Gregorio Jarque is no match for the QD Junior 


Exclusive tapered, split hub on Worthington QD Junior 
sheave grips the shaft so tightly it can’t be dislodged 


his two-piece, light-weight sheave has a heavyweight’s grip 
An exclusive tapered, split hub grips the shaft so tightly 
wrestler Gregorio Jarque can’t dislodge it. Tests show the 
Worthington QD Junior will remain tight even under a torque 
force of 3300 pounds 

It’s built for staying power—won’'t loosen or slip under 
shock or pulsating loads. Yet it’s always easy to remove from 
the shaft 


Some other money-saving features of the QD Junior: 


One Common Hub is standard for 54 stock sheave sizes, ranging 
, 


from 3.2 to 18.4 inches pitch diameter 


Tapped Holes allow use of pull-up bolts as jack screws to break 
cone grip when removing rim from hub, 
- g 


Heavy Hex Head Bolts fasten rim to hub. No special tools are re 
quired to remove or install the QD Junior. A standard hex socket 


wrench is all that’s needed 

1-beam Arm (in larger sizes) gives more strength with less weight 
You'll find it’s easy to select the proper light-weight sheave 

and FHP V-belt drive from bulletin FHP-100-B1A. Write for 

your copy today. Worthington Corporation, Section MV65, 

Oil City, Pa. 
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/Overload 
WH projector 


Centrifugal 


switch Capacitor 
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Reversing 
mechanism 








Control switch 
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Shaft-mounted device 
instantly reverses motor 


When shaft rotates, the rev 


contact in D 


now 


rsing 
ring 


sm makes positiol 


the mot Ww operat normal 
tor-start, induction-run moto 


ntr ral ewitcl 


Instantaneous 
irs when control swit is thr 
ition F, 


nism has provided a circuit bypassing the 


because reversing mecha 


pen centrifual switch and connecting 
ipacitor in series with the starting wind 
ng (A winding) required for instantly 
versing the motor As soon as motor 
iaft reverses to opposite rotation, revers 
shaft to pos 


n C, ready for the next reversal 


g mechanism follows the 


ontrol The motor will operate in either direc 


furnish I tion as normal or instantly reversing motor 
extra cost TH ition It 


control of operation 


motor if 1 to rotat ] he 


operation is independent of sequen 
with regard to rotation 


motors ar¢ from 1/6 


switch 


available 


Franklin Electric 


Co., Inc., 400 E. Spring St., Bluffton, Ind 


For more information 


Circle 1 nside back cover 


Miniature 
dry battery 


; 
1 i 


iantit Patterson, Moos Div., 
Universal Winding Co., Inc., 90-28 Van 
Wyck Expressway, Jamaica 18, N. Y. 


For more information 


Circle 2, inside back cover 





Product Engineering — November 11, 


1957 


—CONTINUED ON PAGE 130 


129 





I 


W 


( 


OM 


PON 


N 


continued 





ind 
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di i 


vings without damag 


Tubular Filing Compartments for Drawings 


helps locate d material. Sp 
ut ards can be used to indicat 
taken from the fil 


shaped for easy fing 


5 | 
a 


Co., Logan, Utah. 


max storage, up to 
oll I t 
lled and I For more information 
ivailal 


Circle 3, inside back cover 


Microfilmed Drawings on Tabulating Cards 


yunters and related 
quipmet! ire also available Cost per 
drawing is about 15—20¢. Recordak Corp., 
Div. Eastman Kodak Co., 415 Madison 


Ave., New York 17. 


For more information 


Circle 4, inside back cover 
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XIRAURU NARY BEARING PROBLEMS? 


“REALI-SLIM" BALL BEARINGS | THIN SHELL NEEDLE BEARINGS 


a 


Bal! radial Angular contact 4-pt. contact 





Type KN 
Cross sections trom 4 " to 1” and 4° to 40 Fea 
bore diameters. Some sizes available from stock StaRdard sizes in stock 





NEEDLE ROLLERS RADIAL BALL BEARINGS 





Spherical, conical or 
flat-end types 








Conrad design, Maximum capacity Angular contact 
types LC, design, types design, types 
HC and BLC HM, BLM HA, BLA 





TAPER ROLLER BEARINGS 


LA == 
vH i, 


Lipped inner Lipped inner ‘ Straight inner | 


t 
straight outer a straight outer 


race types RN, side ring mill type RM Single sow type TS 
RX and RNW type RP 

















Two row, non-adjustable 
type TNA 





THRUST ROLLER BEARINGS THRUST BALL BEARINGS 


’ if 
ry 4 7 Straight roller, flat races 
| | T 
< i = 4+— type RT 
-_ 
Grooved race type BT 


Conical roller type RTC ome . 
Fiat race type 









































ECONOMICALLY SOLVED AT KAYDON 


When bearing problems seem next to impossible — record is one of remarkable success — designing and 
when design considerations appear insurmountable producing bearings others said “‘couldn’t be made.” 
— it’s time to call KAYDON Extraordinary bearing problems are KAYDON’S 
You'll find KAYDON’S full-time, experienced daily assignment. The tougher the better! If your 
bearing-design engineers can take your problem in designs require bearings of exceptional thrust o1 
hand — and take worries off your mind. Their radial capacity, close-tolerance precision and ‘or 
“Reali-Slim” section, or extra-large diameter bear 


ings up to 130” O. D., call or write KAYDON for 
specific recommendations, economical solutions 
You'll be glad you did 

THE ENGINEERING CORP. 


——MUSKEGONeMICHIGAN 


K-572 
All types of bail and roller bearings — 4" bore to 130” outside diameter 
Taper Roller ¢ Roller Thrust ¢ Roller Radial ¢ Bi-Angular Roller ¢ Needle Roller ¢ Ball Radial ¢ Ball Thrust Bearings 
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Reciprocating 


shaft seal... 
nm | ime lef 


It 


For more information 


Circle 5, inside back cover 


Small transmission package . 
bl ral 


pec forward, neut 


| 


obiainable in , 26, 28 and 


ngths. Indus Corp., Wheel & Bea 


W 
1127 | St., India 


Ceorgia 


For more information 


Circle 6, inside back cover 


For more information 


Miniature indicating lights Circle 9 


and switches 
lov 


inside back cover 


° 
re voltage indicators 


, 
remote control 


The switch 


ehind panel and 


yperation 


225 it can 
ishbutton bulb] 

ral unit des 

from panc 


§ momentary-co 
ent 


+0 mils; 28 v, 45 mils. Neor 


2cU-V OnS a’\c 


applicat 
lenit 
Alden P 


117 N 


cns Bulb 
rod icts Co 


Main St., 


= : 
Brockton, 


For more information 


Circle 7, inside back cover 


Threaded steel insert . 


1 in. dia . 


Induction 
rate . 6( 


op 


motor 
L15- line dir 


n It can drive a 
rpm or a 4-in. far 
6-w input. Eastern 


Ave., Dover, N. H 


For more information 
Circle 8, inside back cover 


MA port Bea 


For more information 
= * adi Circle 1 
Subminiature indicator lamps... ce 10 


inside back cover 
ire preassembled 


ind pretested in strips of 
numbered 0 to 9. Unit forms 
omplete decade ready for assembly into 
ymputers, 


10 lamps 
i 


Brake and motor package 
ind read is a le 


ivaila in a wide variety f m 
Each strip is 4xlx6 in fron d 11 loughnut-type 
cial variations of numbers, lens color na | 
+ 


innunciators, matrix lal 
appli 


PI ONS 


ion of read-out, and dimensions 
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One's right... 
for you 


You can be certain that the oil seal 
International Packings Corporation 
recommends is the right one for your 
particular application. 


IPC designs and manufactures a wide range 
and variety of oil seals and each one, 

large or small, is backed up by the “custom 
approach” to sealing problems. 


The superior performance of IPC oil seals 

in sO many applications is a result of 
specialized engineering, custom compounding, 
precise manufacture and rigid inspections. 





Let IPC assist you at the “planning stage” 
to assure you of outstanding quality 

and service .. . your IPC representative will 
be pleased to offer further information. 
Call him today. 


...and IPC 
has it! 








=——= BONDED BY IPC 


ewuvuwuvuvuy ~ ww ww 
Ce uvuevueuvuu =o ue 





INTERNATIONAL PACKINGS’ ¢ 0220241108 


Bristol, New Hampshire 
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For more information 


Circle 13 


inside back cover 


is heat-treatable to st1 


teed to 170,001 
chromium-molybd 
bility thror 
and i \ 
Metals Corp. of 


| 
New York 7 


Titanium alloy ... 


Amer 
++ 


lhambra, € For more information 


Circle 14 


inside k cover 
For more information side bac ov 


Circle 11, inside back cover 


. Q) 
— 


p. Durant Mfg. Co., Nylon-insert locknuts . . . 
Milwaukee | } a se “es . 


HAaV¢ € 


Electric reset counter 


unts/ min 


© 


2 
~? 


B ff im St 


1s 
For more information 


Circle 12, inside back cover maintams con 


dampet 


For more information 


Circle 15 


inside back cover 


Time delay relay .. . 
has octal plug wired internally t« 


illow immediate installation 


I'wo idjustments 


1 dial-head adju 


timing needle 


wailab 


15 
olor-coded timing rang ire a 


ind 
tions Each 
Four 


ible in the dial-head ty 


Adjustable 


ty ] 
“\ 


limit stop . 
0 to 10 revolu 


is adjustable ft min 


models 
1 
pe. For operati 
on energization or 
iffected by 
160 F. Can 
luty and for 

For a 


iwes from 6 550 ire 


ergization. | 
65 


ade-en 


temperatures from 
be supplied for continuous a 
ipp! ontinuous or intermittent d 
mounted ill standard volt 


60 and 
ill standard 


Operation 


urn model an 


Shaft 


iwailable, 
odel 


in 


D 
I 


Elapsed time indicator . . 


and can operate 


; 
( 


For more information 


Circle 16 


inside back cover 


} 


Electromechanical clutch .. . 
for |} a iT ery SVS 


| + 


cy 


from a nput 


1 
1e shafts may D¢€ 


IS 5 in cx 


16 


++ 


ransim 
Ster] 
ae 


ed torque is 


nhimum Ing 


Precision ( orp 
Flushing 54, N. ¥ 


Iwrence 


For more information 


Circle 17, inside back cover 


G liont 


igit counters that register min 


hour 


meter 1 


increments to 

The 24 
in a housing that meets military pe 
with _ self-starting 
110-125 v, 6¢ 


from 67 


QQ 


n.-dia 
ation Equipped 
for 
ontinuously 
ye iled solder lugs 


1 check on 


nchrono motor 


I 


185 | 


ire standard 


operating tim f 
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RESTRICTED SPECIFICATION 
COLD ROLLED STRIP STEEL 


Goel ee 
Low “ie 


. 
_ 


Many times, by varying processing 
methods, J&L i able to develop 
properties in cold rolled strip steel 
which greatly facilitate production 
operatior and/or give the product 
superior qualitis without adding t 
end product cost ond result is lower 
costs through impr 

etter ass mbly 

We 

to investigate the 

J&L Restricted Spe 

Rolled Strip Steel applied to your 


production 


=i inan 


FOR YOUR 


COLD ROLLED 
STRIP STEEL 


jow there are four J&L plants 
with facilities for production of “Re 
; S) ic n” cold rolled 
1010 enilworth, J., provide the security 
#2 finish of oures of upply plus the 
#3 Temper ‘lose worki ] 
+ 0005 Incl. crown nae 
possibie 
+ 005 J&L STRIP STEEL DIVISION PRODUCTS 
Low Carbon, High Carbon, Annealed or Hardened 
Cut lengths > and Tempered Spring Steel, Electro Galvanized 
Skidded or Hot Dipped Continuous Galvanized, Tin 
Coated, Alloy, Stainless 


Jones & Laughlin 
- STEEL CORPORATION 
STRIP STEEL DIVISION 
GENERAL OFFICES: YOUNGSTOWN 1. OHIO 
FPLANTS: . : ® 


STEEL 
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It has an ap 


strength advantage wu 


1000 F over the other 


ind bar material 
proximately 200-1 
the range of 400 to 
fully weldable titanium alloy 
Mallory 
Ohio 


ible sheet 


now avalia 


Sharon Titanium ( orp Nik 


For more information 
Circle 20, inside back cover 





ronic and similar equip 
ind r¢ 
DeJur-Amsco 
Long Island 


maintenance 


For more information 


Circle 18 


inside back cover 


Ball bearings . 

with ‘Teflon seals designed to provide 
line between inner race 
f the bearing 
tached, full 


prevent lubrication leakage 


tive ontact 


ind the 
metal 


] 
permanent! 
Contact 


> improve 


shields 


cation circulation and prevent dirt and 


foreign particles from reaching the working 
Lubrication is ap 
Available 
Hoover Bal 


Mich 


surfaces inside bearing 


Subminiature switch... . plied when bearing is assembled 
as over-tra\ lunger actuat Nl 


n light and medium series 


ind Bearing Co., Ann Arbor 


g terminals, For more information 


handle wires to Circle 21 


inside back cover 
ed with 
s are 24 
t amp, 30 vd 
va Unimax 
Maxson Corp., 


Ives 


For more information 


Circle 19, inside back cover 


Two 


titanium alloys 
gh-temperature appli been 
alloy 
that 


1 to 


ed parts 
Formed parts can 


neth of 165,001 


All-plastic solenoid valves . 
handle caustics, acids and highly 


materia 


ble-tight 


Valves are lightweight 
The | 


V alves will opel 


For more information 


Circle 22 


inside back cover 





For more information 


Circle 23 


inside back cover 


Magnetic line voltage 
regulator 


i 


than 
arch Corp 316 
Hawthorne, (¢ 
For more information 


Circle 24 


inside back cover 


High-speed sampling 
switches . 
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1. Just DIP... 
2. Then RINSE! 


with Turco Alkaline Rust Remover 


yy 
i i COURTESY AMELSOW HFS. CO 
. | 


Here’s a single-tank process that completely obsoletes con- 
ventional methods of removing rust, paint and primer. With THE CHOICE IS YOURS! 
Turco Alkaline Rust Remover, you just dip, then rinse! 
That's all there is to it! 

An easy-to-handle, powdered material, Turco Alkaline the obsolete method the TURCO method 


Rust Remover normally strips slightly pitted rust in less than 
a minute. Heavy rust and multiple paint layers require only of rust and of rust and 

a few minutes’ immersion. Turco Alkaline Rust Remover . paint removal paint removal 
requires no after-neutralization ...no electrolytic current. It 


contains no cyanide compounds...emits no corrosive fumes I 


Dip for alkaline 1 Dip for rust and 

Moreover, it does not affect dimensional tolerances, cause degreasing and paint removal plus 

hydrogen embrittlement, o- create any of the other hazards ' paint removal rust prevention 

commonly encountered with acids. Since Turco Alkaline Rust 2. Rinse 2. Rinse 

Remover actually decreases the tendency of metals to re-rust, 3. Acid dip for rust 

the need for subsequent rust preventive treatments is vir- , and red oxide 

tually eliminated removal 

. Turco Alkaline Rust Remover has been thoroughly proven 4. Rinse 

in the laboratory exhaustively tested in the field... and . 

universally accepted by industry! Check this new way 

this better way ...to beat back the problem of rust! 
QUICKLY REMOVES TENACIOUS HEAT SCALE, 100! 

Now... with Turco Alkaline Rust Remover used electrolyti- 

cally, tenacious heat scale can be quickly and completely 

removed...with no dimensional loss to the base metal 

Moreover, the descaled metal surfaces are exceptionally 

clean, shiny and free from smut, with a minimum tendency 





Neutralize 
6. Rinse 

?. Dry 

8. Dip for rust 
prevention 


FREE FOLDER 

Qt re-rust. TELLS HOW — Write today for 
free 4-page illustrated folder describing Turco Alkaline 
Rust Remover — the non-acid compound that quickly 
removes rust, point and primer in two simple steps 





MAIL COUPON TODAY! 


TURCO PRODUCTS, INC. $138 $0. CENTRAL AVE., LOS ANGELES 1, CALI 


Please send me free 4-page illustrated folder 


Chemical Processing Compounds describing Turco Alkaline Rust Remover 
6135 SOUTH CENTRAL AVENUE, LOS ANGELES 1, CALIFORNIA 


Factories: Newark, Chicago, Houston, Los Angeles, London, Rotterdam, 
Sydney, Mexico City, Paris, Hamburg, Montreal, Naha (Okinawa) 
Manufactured in Canada by B. W. Deane & Co., Montreal 
Offices in all Principal Cities 
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Automatic fastening is quick 
and economical with 
Townsend tubular rivets 


You reduce material and unit 
costs, get quick, secure fastening 
of metals, plastics and fabrics 
with Townsend tubular rivets. 
Any degree of automation is pos- 
sible, for these rivets feed smooth- 
ly in all makes of machines—they 
have the uniform physical prop- 
erties and accurate dimensions es- 
sential to precise operations. 
Townsend tubular rivets gen- 
erally have a lower installed cost 
than any fastener—also the slight 
pressure required to set them pre- 
vents damage to soft or fragile 
material. When properly clinched 
they have great holding power— 
develop sheer strengths compar- 


able to bulkier, more expensive 
fasteners. 

Tubular rivets are light in 
weight— present an attractive ap- 
pearance—add decorative appeal 
to many products. Townsend sup- 
plies these rivets in steel, brass, 
copper, aluminum, nickel-silver, 
and other special materials. 

Quick delivery is assured by 
large stocks maintained in New 
Brighton, Pa.; Chicago; Santa 
Ana, Cal.; and Gananoque, On- 
tario. For information on how to 
increase fastening efficiency, write 
for Bulletin TL-103 to Townsend 
Company, P.O. Box 237-D, New 
Brighton, Pa. 


New Parts and Materials continued 


For more information 


Circle 25, inside back cover 


Hermetically-sealed switch . . 


itt ’ mbpien 
latte ugh ambient pre 


show that actuation force 
inder atmospheri 
Switches ope 

be f 

ot 10 
ipplied to mini 
bminiature switches of variou 

ratings. A seal 

r¢ liquids can be furnished. Hay 
n Switch, Inc., Wat 


ign can | 


impervious 


2( , Conn 


For more information 


Circle 26, inside back cover 


The Fastening Authority 


Townsend 


COMPANY + ESTABLISHED 1816 ] ) } } 


ind other liquids with pressures to 
NEW BRIGHTON, PENNSYLVANIA psi at temperatures fro1 


i 


Turbine-type flowmeter . 
han 


: 
et fuel, gasoline, oil, water, chem 


Sales Offices in Principal Cities 


iWumimnun 
Cherry Rivet Division + Senta Ana, California fe : 
Or + 3°% tf any reading 


In Canada: Parmenter & Bulloch Manufacturing Company, Ltd., Gananoque, Ontario (Continued on page 142) 
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Take your choice of these short cuts whenever stand 
ard drawings must be modified... o1 parts of a 
design must be eliminated 


? eas wa % 1. Reproduce the drawing on Kodagraph Auto 
y y positive Paper you get a positive photographic in- 

termediate directly, with dense black lines on a clean 

to dro out white translucent base. Scissor out the unwanted 
p detail ... and make another Autopositive Paper 


print. Lots easier than redrafting—and so is the 


° alternate method. 
unwanted detail 2. Reproduce the drawing on Kodagraph Contact 


Paper, Fine Line. You get a negative with « lean open 
lines ona dense black background Now Opaque 
out” the unwanted detail . . . and reproduce the print 
on Kodagraph Contact Paper, Translucent 


After either ste p, you mere ly add the new design 


.and your print-making “master” is ready 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N. Y. 


= Kodagraph Reproduction Materials 


EASTMAN KODAK COMPANY 

Graphic Reproduction Division, Rochester 4, N. Y 
a ae ae ee Gentlemen: Please send me a free copy of your new booklet on Kodag 
all the short cuts Materials 


possible with . 
Kodagraph Repro Name Position 








duction Materials, 
which you, or your 
local blueprinter Street 
can process quick 

ly, at low cost City 


Company 
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INFINITE WATTAGE 
ONTROLS BY PROCTOR 


NOW AVAILABLE FOR 
INDUSTRIAL USES 


The same dependable infinite controls used so 
successfully in millions of electric ranges are now 
available for hundreds of uses in industry. 


Proctor bimetallic controls offer... accurate, yet 
inexpensive, control of average wattage input... 
new circuit simplicity...ease of calibration and full 
control between 6 and 100% of rating... voltage 
compensation at all settings except “FULL”... double 
line break at the “OFF” position. 


PECIAL HEATER Ff 


PROVIDES CLE 


Model 510— 
INFINITE INPUT CONTROL 


The basic unit in the PROCTOR family of controls. 
Its purpose is to provide infinite, stepless control of 


wattage input at any preselected setting from 6 to 
100% of rating. 


Other PROCTOR Infinite Controls are: 


Model 500—FLASHER—INFINITE INPUT CONTROL 


Provides an initial period of full energization for 
extremely rapid preheating, along with infinite input 
control. For use where waiting time must be kept to 
Qa minimum. 


Model 400—PROPORTIONING INFINITE TEMPERATURE CONTROL 


Accurately maintains any preselected temperature 
between 120° and 450°F. A sensing device in contact 
with the heating surface acts with the remote selector- 
control to proportion wattage input for any heat- 
ing load. 


These PROCTOR controls are small, easily in- 
stalled and have a minimum of operating parts and 
electrical connections. There are no motor driven cams 


or sliding contacts. Life tests up to Y% million cycles 
show negligible contact wear. There are models for 
loads up to 3000 watts at 236 volts A.C., and to 
1500 watts at 118 volts A.C. Flasher units operate at 
6400 watts at 236 volts A.C. 





Ask for bulletin No. G-57A, giving com- 


| plete details on the PROCTOR Infinite 
. Input Controls. Write or phone for your 


copy today. 











PROCTOR 


Equipment Division 
PROCTOR ELECTRIC COMPANY 
3rd Street and Hunting Park Avenue, Philadelphia 40, Pa 
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Many a pedigreed calf grazing on the Argentine pampas or 
the African veldt was sired by air express! The live sperm 
of champion American breeding stock has become an impor- 
tant item of world trade. 


But packaging presents a problem. The perishable cargo 
must be shipped in dry ice at temperatures below —100°F. 


With ingenious use of rigid urethane foam, Standard Plas- 
tics, Inc., Breinigsville, Pa. cut shipping and handling costs 
for U.S. shippers. Foamed in place to fill a lightweight alu- 
minum shell, urethane makes fabrication simple and fast. 
It provides thermal insulation that safeguards the contents 
up to three weeks . . . plus all the needed structural rigidity 


and impact absorption. 
This 18” x 18” x 24” export container weighs 


only 35 pounds. Packed with dry ice, it weighs Comparable protection is afforded by urethane-foamed con- 

45 pounds, holds 100 ampules of semen and tainers for live grafts of human tissue and arteries, biopsy 

is guaranteed to maintain temperature below specimens, biologicals, etc. 

-100°F for six days in air temperature up ie . eae — 

to 85°F. Others protect for three weeks! Unique properties, versatility, low cost and easy fabrication 
make rigid urethane foams adaptable to many other novel, 
profitable uses. Perhaps they can benefit your business, too. 


A letter outlining your potential application will help us to 
give you pertinent information about urethanes 


LiL, Me /, Wi, Uy pan ata “stot aor 
it peaa fo tet we Be 


i 


Allied 


NATIONAL ANIELINE DIVESION. Gil 40 RECTOR ST., NEW YORK 6, N.Y. 
ALLIED CHEMICAL & DYE CORPORATION 


Akron Atlanta Boston Charlotte Chattanooga Chicago Columbus, Go. Greensboro Los Angeles New Orleans Philadelphia Portland, Ore. Providence Richmond Son Francisco Torente 





wat FAIRFIELD 


Facilities CAN MEAN TO YOU 





1. 


MASS PRODUCTION ECONOMY—Large or small, you get the 
benefits of high production rates and big volume output at Fairfield 
—where fine gears are produced to meet your specifications 
EFFICIENTLY, ECONOMICALLY! 


QUALITY PLUS—There is no finer recommendation for the quality 
of the product you sell than to be able to say it is “EQUIPPED 
WITH FAIRFIELD GEARS!” 


DEPENDABLE SOURCE OF SUPPLY—Fairfield is one of America’s 
largest independent producers of precision-made, automotive type 
gears for leading builders of construction, agricultural, industrial, 
marine, and automotive equipment. 


BACKED BY EXPERIENCE— Unexcelled facilities in an ultramodern 
plant backed by more than thirty-five years’ experience in pro- 
ducing Spur, Herringbone, Spiral Bevel, Straight Bevel, Hypoid, 
Zerel, Worms and Worm Gears, Splined Shafts, and Differentials 
to customer’s specifications. 


ENGINEERING SERVICE—Fairfield engineers are qualified to make 
expert recommendations on your gear production requirements. 
Your inquiry will receive prompt attention. 


FAIRFIELD 


MANUFACTURING CO. 








Lafayette, 
S. Concord Road Indiana 
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New Parts and Materials continued 


l range, can b 
ind servicing 
ting linearit 
from 
ommercial Re 


( 153 


For more information 


Circle 27, inside back cover 


Pressure transducer... 


ted try 
ii I or s 


iracy is within a total « 
Pickup operates under t 


etween 


ure rangé Min out; 


vy of excitation. Standard 


I f the strain-gage bridge is 35 
ihm. Standard excitation 1s 6 \ rd 
Dvnamic Instrument Co., 28 Carleton St 
Cambridge 42, Mass 

For more information 


Circle 28, inside back cover 


Servo repeater system... 

ncludes a transistor-equipped servoampli 
fier, motor, synchro, power supply and gear 
train, all in a housing 2 in. dia x 4 in 
long. Power requirements are 10 w, 400 
ps ther 115 v or 26 v. Total weight 
is 12 oz. In a typical configuration with 
1 gear ratio of 210:1 between the motor 
ind output shaft, the unit develops shaft 
position output ex eeding 20 oz-in. at a 
velocity-constant of 6 se Static accuracy 
is within 0.1° of input from an external 


nchro or transducer. Components are the 


(Continued on page 146) 





Motor parts for portable 
electric tools. 


Army tank ventilating 
blower motor. 


W | N N I N G H oO R Ss E POW E R Aircraft pressurizing 


pump motor. 





for your motor-driven product 


With a Lamb Electric specially engineered motor you obtain 
the motor qualities which are important in winning accept- 
ance for your product. 


Exceptional performance and dependability are standard 
with Lamb Electric Motors, at no increase in cost, because 
they are ‘‘custom tailored” by personnel having many years 
of experience in this field. 

Motor with spiralled 
May we demonstrate these advantages for your new and geor drive. 


redesigned products? 


THE LAMB ELECTRIC COMPANY ° KENT, OHIO If you are interested in 

A Division of American Machine and Metals, Inc any of the above motors, 
write and we shall be 
glad to send full infor- 


In Canada: Lomb Electric — Division of Sangamo Company Ltd. — Leaside, Ontario 


SPECIAL APPLICATION MOTOR 
FRACTIONAL HORSEPOWER $ 
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bright idea 
For enduring beauty that sells in a new car and 
re-sells in a used car. . . design it, improve it and protect it 


with McLOUTH STAINLESS STEEL. 


specify 


Mc LouTH STAINLESS STEEL 


H | GH QUALITY ee oe A N D STR I 


for automobiles 


y McLouty Stee. CorporRaTiON vwerroit, MICHIGAN 


MANUFACTURERS OF STAINLESS ANDB CARBON STEELS 
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Progress in designing air systems: 


Here’s an 

automating idea: 
Schrader Air Products 
in a precision pro- 
gramming operation 


PROBLEM: To print bottle caps accu- PROVED IN OPERATION: Prominent silk screen printer puts Schroder 
rately at high speed products to work at a profit 


1 fle HH 


_ _ 
> ~ 
ze 4 

» 4 


> ‘ 


+ —s 
ey | ‘ 
=> - in 


1 Fixture holding plastic cap on freely rotating fixture is held 2 Fixture with printed cap moves down, back-up clamp retracts 
up against silk screen by Schrader cylinder. Another Schrader and screen cylinder returns to initial position. Operator removes 
cylinder pushes screen sideways over the freely rotating cap, printed cap and loads another unimprinted cap 
imparting the printed message 





This is but one precision operation of the limitless 
operations which can be controlled fast, economi- 
cally and accurately by Schrader Air Products. The 
hundreds of different units in Schrader’s complete 
line can be employed alone or in combination to 
perform stamping, programming, forming, measur- 
ing, squeezing—other jobs too! And wherever air is 
used, economy is basic. 
Test the performance of all your machines 
against the efficiency that could be achieved with 
3 air. Schrader engineering facilities are available to 
soya ang ng why sey oe ete help you. Outline your problem to us and assist 
silk screen. And cycle starts all over again ance will be prompt. Right now, mail the coupon. 





—— 





A. SCHRADER’S SON - Division of Scovill Mfg. Co., Inc. 
477 Vanderbilt Avenue, Brooklyn 38, N. Y. 


Please send latest informative booklets which show Schrader’s com 
o division of SCOVILLE plete line of Air Control Products 











QUALITY AIR PRODUCTS Nome __ 


Compeny__ 
Address 
—_ 
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New Parts and Materials continued 


first of a new line of packaged servo 
tems designed so electronic design engi 
neers can apply more time to the functional 
design of complete equipment. Waldorf 
Instrument Co., Wolf Hill Rd., Dix Hills 
Huntington Sta., N. Y. 


For more information 


Circle 29, inside back cover 


Teflon hose assemblies . . . 

have permanently attached or detachabk 
fittings in straight, elbow, swivel and spe 
cial shapes, and in several materials. Per 
manent fittings employ a protective locking 


principle that prevents blow-off. Fitting 


grip the outer wire braid, locking it 

WHAT'S YOUR MEASURE 3 recht meal pas and eapping 
leflon inner liner independently to form 
i seal. Detachable fittings can be attach 


OF r 600D or removed in the field, using standard 


bench tools. Operates within temperature 
range of —100 F to 500 F. Weatherhead 


« 5 Co., Aviation Diy., 300 E. 131st St., Cleve 
ir Compressor? ~ 


For more information 


Circle 30, inside back cover 
Size for size—feature for feature—you'll do well to 

compare the many advantages the Ingersoll-Rand Flexible Multicircuit Timers .. . 

Air Compressor offers your product: to six load circuits in repeat-cycle type 


and to five load circuits in reset-cycle type 


e Produces more air-per-horsepower because of design 
2 meet requirements of sequence program 
features not found in other compressors. ming. ‘Timing cycles can range from split 
e Operates quietly and efficiently. seconds to hours Motors operate on 
P 115 v, 400 cps. Load switches are SPDT 
e Outlives other compressors—years longer than most ae emiuell ; hai nh 67 to sas F up 

or operatio etwee =, 5 

as the record shows. to an altitude of 50,000 ft. Envelopes are 
® Looks like Quality—and it is—compact, well con- hermetically sealed Units weigh from 


‘ 6 to 24 oz S , 
structed, durably built. 16 to 24 l'imers meet military speci 
fications. Automatic Timing & Controls, 


Get more detailed information on I-R Air Compres- Inc., King of Prussia, Penn 
sors—}4 to 20 hp—and see how they can help the sale aii 7 ee 

= ircie , mside ac cover 
of yourown equipment. For prompt response, write to: 





High-performance 


a subminiature switch . . . 
Ti @ernso. exceeds 10 million cps and has capacity 


3.381 11 Broadway, New York 4, N. Y. of 10-amp 30-v de inductive or 115-v a 


Uses a new switch mechanism with stain 











less steel springs. Double-break contacts 
trical life and interrupting 


(Continued on page 151) 
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Simplify your sealing problems... 





with Johns-Manville Precision moulded packing designs for 
pressure applications in hydraulic and pneumatic equipment 


1. Type “A” Packing Cups for pistons 
(the original “square heel” cup design) 


4. Hat Cup Packing for rods 


6. Cumpac #239 packing for rods 


THE WIDE VARIETY of Johns-Manville Packing de- 
signs enables you to handle practically any sealing 
problem. The designs shown on this page are obtain- 
able in a broad range of standard sizes and in materials 
designed for either usual or special service conditions 
encountered in hydraulic and pneumatic equipment. 
Johns-Manville also produces oil seals, moulded gaskets 
and miscellaneous shapes to specification. See your 
local J-M distributor or J-M sales office for product or 
engineering data. Or write Johns-Manville, Box 14, 
7. U-Cup Packing for rods and pistons New York 16, N.Y. In Canada, Port Credit, Ontario. 


§/J| Johns-Manville MOULDED PACKINGS 
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IN 
BRAINARD 
STEEL 
TUBING 


QUA LITY 
Is 
ASSURED 


As a division of Sharon Steel, 
Brainard can be sure the steel used 
for the fabrication of tubing has 
been developed to meet their own 
exacting standards. From mine to 
finished product, Brainard Welded 
Steel Tubing has the extra quality 
that can come only from 

an integrated industry. 


Brainard Electric Welded Steel 
Tubing, from 1” to 4” in diameter, 

is also available in squares, 

rectangles and many special shapes. 
Brainard Tubing can be furnished 
swedged, pressure tested, or fabricated. 
For mechanical welded steel tubing 

of top value, buy Brainard. 


| SEND FOR THIS BOOKLET 


For complete information 
on Brainard’s Mechanical 
Welded Tubing. 


BRAINARD STEEL TUBING 
Griswold St., Warren, Ohio 








City 





=<<- 
Brainard Stee! Division, Sharon Steel Corporation 


Griswold Street, Warren, Ohio 
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If you use or sell 


CETL 
equipment... 
























































...cut space needs almost 50% with REULAND 


Pump and motor become one with the new 
Reuland spline-coupled hydraulic pump 
hook-up. The pump shaft is connected di- 
rectly to the motor’s shaft inside the motor. 
Flexible couplings are eliminated... pump 
mount platforms are eliminated . .. and the 
tank length can be reduced because almost 
50% less mounting area is required. Com- 
pact appearance is beautiful. 


SPEEDY INSTALLATION 


Pump-to-motor hook-up is merely a matter of 
seconds. All you do is slip the spline coupling 
onto the pump shaft...and attach the pump to 
the endbell. This spline coupling is supplied 
with the motor and is precision mated for each 
make of pump. There’s no time wasted tinker- 
ing around...takes only a fraction of the 
ordinary time 


MODERN POWER FOR MODERN-DAY PRODUCTS 


REULAND MOTORS 


J 
= 


PRECISION ALIGNMENT 


Alignment is perfect automatically whether 
the installation is made out in the field or 
on the production line. This permits even 
unskilled workmen to handle this simple 
task without error. Also, by hooking the 
pump up at the point of bearing support, 
within the motor, vibration is reduced to a 
new minimum. Operation is smooth, quiet 


lic pump mount motors! 


spline-coupled hydrau 
a 


COSTS LESS...SAVES 
INSTALLATION LABOR... 
FITS ALL PUMPS 


The Reuland spline-coupled unit is priced lower 


than a conventional set-up Saves you extra 
money by reducing installation costs. What's 
more, we can supply it to fit any make of pump 
you may be using. So sure are we that it will 
be of help to you, we are offering to engineer 
a demonstration unit to your equipment, with 
out the slightest obligation. These unit 

best salesmen 


OUR NEW GENERAL 
CATALOG WILL COME 
IN HANDY—SENT 
FREE ON REQUEST. 


REULAND ELECTRIC COMPANY 


WESTERN DIVISION: Alhambra, California 
EASTERN DIVISION: Howell, Michigan 
DISTRIBUTORS IN ALL PRINCIPAL CITIES 


*Trademark Registered 








i \ O-M Tie-Rodless 
\\/ Cylinder 150 psi Air 


% ine 1 0 i Oil 
COMPACT IN DE Up to 1500 psi Oi 


KING SIZE 
IN PERFORMANCE 


Here’s the famous O-M Original Tie-Rodless Cylin- 
der that takes one third less installation space than 
conventional tie-rod type yet packs plenty of power 
on both air or hydraulic circuits. 

The result of modern research, design and engi- 
neering know-how, this powerful O-M component 
figures importantly in today’s automation picture 
Its high operating efficiency and ease of maintenance 
combine with its space-saving design and rugged 
construction to make it highly desirable in any 
application where its capacity meets specifications. 
Ports are easily oriented to any position. 

O-M Air and Hydraulic Tie-Rodless Cylinders 
are available in a complete range of sizes (142" to 
8" bores) with standard or heavy duty rods. Com- 
pletely interchangeable parts and mounts. Imme- 
dite delivery on many sizes. 

Mail coupon now for Bulletins 101A (O-M Tie- 
Rodless Air and Hydraulic Cylinders) and 105 (O-M 
Series T-H Heavy duty Hydraulic Cylinders) 


Engineering Service 


Consult an Ortman-Miller representative regarding 
your pneumatic and hydraulic problems. His broad 
experience with standard and special cylinder ap- 
plications is available to you without cost or obliga- 
tion. Use convenient coupon for name and address 
of O-M representative nearest you 


ORTMAN-MILLER MACHINE COMPANY 
15 143rd Street, Hammond, Indiana 


1 ify [] Have representative call 


[] Send Bulletins 101A and 105 


a . Fits Where 


Company- 


Address . | Others Won't! 


City _Zone a 
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New Parts and Materials continued LL Components eee 
<s Materials... 
4+ Units... 


ability; and fe il 

cuit connection | litic Vibration 

and shock 1 I uid to be excep 

bearing makes 

High 

| icip to 

make operation ] il without actuat 

Measures x + in. Licon Switch 

Div., Illinois ‘Tool Works, 2501 N. Keeler 
Ave., Chicago 39 

For more information 

Circle 32, inside back cover 


Rubber-modified 


styrene resin 

permits economy of m forming. Th 

material has an elongation « 30% m ex 

truded sheet, allowing sufficient expan Auburn does the whole plastic molding job: Two 
: piece housing, battery holder, bezel, rear lens holder, 

front and rear lenses, on-and-off button, viewer carry- 

ing case, 150 slide and 300 slide carrying cases. 


sion and contraction of vacuum-formed 
sheets during varying conditions. Has high 


rigidity, high-impact strength, even at sul 


zero temperatures, and high heat stability 
It promotes color uniformity, eliminates 
streaking, and shows excellent color stabil 
ity, even under heat polishing. Bakelite 
Co., Div. of Union Carbide Corp., 260 
Madison Ave., New York 16. 
For more information 

Circle 33, inside back cover Here’s what we're doing for the 
manufacturer of a fast-selling 35 
mm. slide viewer: Producing an 8- 
component viewer in injection- 
molded high impact styrene, with 
two acrylic lenses so accurately 
molded that no grinding or polish- 
ing is necessary. Also producing 
three carrying cases—one for the 
viewer, two for slides. These cases 
are one-piece hinged polyethylene 
—a delicate job, but one we've 
thoroughly mastered. Quite a pack- 
age! But it’s coming through with 
the high-speed, low-cost production 
that Auburn molding always gives. 
plate construction, in 8, 10 end 114-m And our one-stop plastic service 
sizes, and have a maximum torque capa can do the same kind of complete 
ity of 3503 Ib-ft The cartridge-type job for you. 


Air clutches 


. S35 5. . hh] re 
re avallabie | trl} i ic and singik 


diaphragm of neoprene is reinforced with 
nylon. Design is leakproof Provides uni 
form torque and 


sates for wear without adjustment. Takes (NOT={O)- 1 Ne -) @-N—s dota Lom 


lir pressure to 130 psi. Clutches a1 AUBURN,NEW YORK 
pact and have narrow widths that permit 
FORMERLY AUBURN BUTTON WORKS, INC. 


(Continued on page 154) ESTABLISHED 1876 
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Fastener Facts 


by Henry Peterson, Chief Engineer — Judson L. Thomson Mfg. Co. 


PRECIOUS METAL CONTACT RIVETS 


Objective: Greater Reliability 


Wher tact specifications call for 
gher-thi isual electrical or thermal 

t or resistance to corrosion, 

netals take over from coppe1 

Many manufacturers of 

automotive and electronic 
equipment have upgraded their elec- 
: with precious metals 

for greater reliability 


gwhed cost factors. 


Wide Choice of Metals 


meet demand for contacts that 
perform efficiently under critical con 
Thomson manufactures con- 

ts in a wide variety of precious 
include: fine, coin, and 

ver; all combinations of sil 

ypper; combinations of silve1 

and nickel; pure palladium; 

siiver combinations; gold 

and irridium combinations; 

tin. This choice of contact 

allows designers to match 

al, physical and chemical prop 

ties to specifications for trouble-free 
ration under varying operational 


ymmental conditions. 





Four Rivet Types 
Thomson cold heads contact rivets 
‘or four application methods. 
Solid Rivets are specified when con 
hand set . a method 
ised only when quantity o1 


tacts are De 
Space 
mitations rule out the use of auto 
matic setting machines. 

Solid and Chamfered Rivets, used 
is duplicate head contacts ... are 

nched by high-speed automatic set 
ng machines 

Spot Shank Rivets increase speed of 
1utomatic setting because their in 
iented shanks allow the pilot pin in 
he anv pick them up faster and 


r 


line ‘hem up more accurately. 


Semi-Tubular Rivets, with their 
greater length and deeper holes, ir 
crease the speed and reliability of 
machine handling without increasing 
their weight or cost. 


Cost Considerations 


When specifications call for the high 
conductivity and corrosion resistance 
of precious metal contacts, but budg 
etary limitations indicate a_ lower 
price, we often suggest a compromis¢ 
Thomson Rivets, cold-headed fron 
copper and brass and capped with si 
ver, improve contact performance at a 
fraction of the cost of all-silver rivets 

However, the use of precious meta 
rivets doesn’t always mean greatly ir 
creased costs. Manufacturers of light 
bulb and fuse sockets have found that 
Thomson Pure Tin Rivets outperform 
lead solder contacts at a little or no 
price differential. 


Design Factors 


Head Shapes of Thomson contact 
rivets are designed to suit customers 
requirements. Most common shapes are 
val, flat countersunk, ideal and but- 
ton. As a rule, head diameter is be 
tween 1.75 and 2.75 times the shank 
diameter and head thickness between 
0.3 and 0.6 times shank diameter. 

Shank Diameter of Thomson contact 
rivets range from .036 to .187, depend- 
ing on wire sizes available in various 
precious metals. 

Shank Lengths run from .6 to 6 
times shank diameter. In semi-tubular 
rivets, length is generally determined 
by adding 55% of the shank diameter 
to the thickness of the materials to 
be fastened. 

Hole Depths of Thomson Semi- 
Tubular rivets seldom exceed shank 
diameter. Howeve , exact de pth is de 
termined by the clinch requirements 
in each case. 

Tolerances of Thomson Precious 
Metal Rivets approach these of screw 
machine parts. Our precision machines 
hold tolerances to plus or minus 0.001” 
in high-speed production. 


JUDSON L. THOMSON MFG. 


Produc t 


DESIGN 
PRODUCTION 
& PURCHASING 
DATA 


Clearances for rivets and rivet-set- 
ting machine driving heads and clinch- 
ng tools should be considered eat ly in 

1e design stage. Hole sizes for rivets 

l be 1.07 times shank diameter. 
room should be allowed for in 
vets into the work and fo 
and clinching mechanisms. 
‘onsultation with Thomson er 
will help you de sign aroul d the 
ets and machines to be used. 


BENCH-TYPE MOTOR-OPERATED MACHINE 
Thomson High-Speed Machines 


Users of precious metal contacts 
Thomson as much for the as- 
speed of our machines as fo 

precision manufacturer of our 
Thomson has developed more 
0 styles of machines which can 

ds of fastening jobs 

) thout adaptations. 

hopper feed, n ultiple rive 
eads, special work handling and 
fixtures are optional features 
nat accelerate riveting operations. 
Thomson selects and custom-tools the 
pre machines and tests them on 
ictual samples before shipment. You 


buy or lease them as you please. 
Design and Engineering Service 


Thomson analyzes your company’s 
contact or fastening problems and 
makes specific rivet and machine rec- 
ommendations . . . at your request. 
When called in early, we can specify 
rivets and machines for minimum cost 
and maximum assembly speed. For 
work in progress, submit sketches, 
prints or samples for recommenda- 
tions and quotations. 


Free “Fastener Fact File” 

Be one of the first to profit from our 
new manual in all phases of riveting. 
It covers types, applications, mate- 
rials, finishes and other factors that 
implify selection of the right design 
rivet and machine for lowest fastening 
Request your 
copy today. Write 
Judson L. Thomson 
Mfg. Co., Dept. C | Fastener Fact 
Waltham 54, Mass. File 


costs. 


CO., WALTHAM 54, MASS. 


November 11, 











The N 
yna-toRO 


MAGNETIC-FRICTION CLUTCHES, BRAKES, 
CLUTCH-BRAKES, CLUTCH-COUPLINGS 





D 









The Eaton Dyna-torQ electro-magnetic friction units 
include a number of unique design advancements 
which provide longer life and superior performance 
with less maintenance. Check the following important 
advantages: 


1 Extremely Rapid Response in Clutching and Brak- 
ing—makes Dyna-torQ units ideally suited to a wide 


range of manual and automatic cycling applications 


Smooth, Shockless Engagement—permits rapid opera- 
tion without backlash or chatter 


Highly Effective Cooling—maintains lower operating 


temperatures; permits fast, repetitive actuation 


Self-Adjustment—automatically maintains proper clear- 


ance between armature shoes and field magnet 


Simple, Accurate Control—manual or cutomatic; may 
be had to operate on 110, 220, or 440 volt, 60 cycle 


alternating current. 


y Low Maintenance Costs—result from unique design 
as features and superior quality of construction, assuring 
Batiica:| long operating life and minimum down-time 


Eaton Dyna-torQ Clutches and Brakes are elec- 
trically operated, disc-type friction units having 
two basic components: a field magnet and an 
armature. Torque is transmitted as the magnet 
pulls the armature into engagement. Because the 
pull of the magnet is direct without intricate link- 
age, and the movement of the armature is slight, 
Dyna-torQ units are capable of extremely rapid 
response in clutching or braking. 

Ask us to tell you how these Dyna-torQ units 









CLUTCH-BRAKE CLUTCH-COUPLING 


will fit your equipment. 


By WIDE RANGE OF SIZES AND CAPACITIES 
uy 2 


Send for Illustrated Descriptive Literature 


DYNAMATIC DIVISION 
MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE + KENOSHA, WISCONSIN 





New Parts and Materials continued 


lacing drum or band 


SINGLE ACTING CYLINDER eet can heels all Ma eal 
required and larg v-rate relea 

s d \daptable wherev I 
cont desired. Twin Disc Clutch 
Co., Racine, Wis. 


For more information 
Circle 34, inside back cover 


SIMPLE CIRCUIT 


Preassembled 
nuts and lock washers 


| } t 


i iValla 


= 
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u 
-- 
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Yu 


rat l t! | Kll rta Jacob- 


ROPER cen tease 
Serves Both Best 


Circle 35, inside back cover 
The key to any hydraulic system is the pump. It must have the proper character- 
istics in relation to the other equipment in the circuit — whether simple or 
complex. It must also be dependable and have the stamina to provide long and 
trouble-free service. Roper Rotary Pumps Aave the attributes that are so neces- 
sary to effect optimum performance, and you can count on them for successful 
control of circuits involving either tons or pounds. On your next hydraulic 
problem, investigate Roper Rotary Pumps. Find out how they can be the key 
to a dependable hydraulic system 


PUMPS TO 1000 P.S.1. unsatl ced 
Seema 18 2 ao ; 


7 
HYDRAULIC ' 
PUMP-MOTORS 


High Torque Low Speed 
Up to 11.5 H.P. output 





“St 


Multipurpose electronic 
relay 
SEND FOR CATALOG 956 AND SPECIAL BULLETIN 22 me a 


GEO. D,. ROPER CORPORATION 


379 Blackhawk Park Avenue Kolary Pumps 


Rockford, Illinois 
(Continued on 


Product Engineering November 








PROTECTS... Prevents cr 
refrigerators, freezers, and sir 
CUSHIONS VIBRATIO 
washing machines 
SEALS AGAINST LEAKS against hot or 
TRANSLUCENT .. . Made of DuPont Zytel Ny 
or plastic surfaces 
SECURE... rovides a tight 
to acids, oils and greases in 


New Parker-Kalon NYLTITE STAPS consist of a 
conforming nylon washer made of DuPont Zytel, pre 
to standard P-K Self-tapping Screws. Won't come 
even in high-speed production. Eliminates time 
hand-assembly of washer to screw. The 
washer is folded upon itself so that edges 


circumference. When the fastener is tightened 


hugged by the “‘controlled flow” of the nylon. NYLON aA‘ 
FLOWS INTO THE THREAD INTERSTICES, FILLS ANY IRREGULAR 
ITIES OF THE ENGAGEMENT HOLI FORMS A WATERTI 
HERMETIC SEAL! Furnished in a wide variety of styles 


Also available in Neoprene was 


faces on air conditioners, 
ns, power mowers, 


against detergents 


d ceramic, enamel 


iy resistant 


us ( } ; : 
PARKER-KALON Division 
General American Transportation Corp 
Peekay Drive 
lifton, New Jerse’ 


E THE N 


Please send complete information and free samples 


ITE STAPS NEOPRENE STAPS 


eeeeeeeeeereeeeeeeeeee 


PARKER- KALON fasteners 


Screu Socket S 


“i 


y) 





Production Takes A Short-Cut 


With Pre-Plated NICKELOID METALS 


Sheet of Nickeloid chrome-steel that will be used for breadbox is 
blanked, with punch-out perforations for ventilation and indented 
shelf supports. Uniform pre-plated finish reduces rejects. 


Edges of Nickeloid chrome-steel sheet are turned up 1/2” in form- 
ing press. Nickeloid is easily worked with standard methods 


Breadbox body frame is spot welded to the preformed bottom and 
back pieces, with no visible oxidation. Parts then move to assembly 


Two bends are made on press to give the breadbox its rectangular 
shape. Operation causes no marring of surface or dulling of finish 


No Cleaning or Post-Plating — Easily 
Worked With Standard Production Methods 


No cleaning solutions, plating tanks or polishing wheels on 
the production line at Lincoln Metal Products Co., Brook- 
lyn, N.Y., manufacturer of fine pantryware. Lincoln elimi- 
nates these costly intermediate steps by using Nickeloid pre- 
plated chrome-steel and copper-steel, These versatile design 
materials speed trouble-free production, reduce rejects, pro- 
long tool life. They are readily worked with standard pro- 
duction methods, as shown here. Parts move from fabrica- 
tion — to assembly — to packing, with no dulling or marring 
of the pre-plated finish, since Mar-Not protective covering is 
used. No cleaning, plating, polishing is needed. Nickeloid 
Metals are available in pre-plated finishes of chrome, nickel, 
copper or brass on steel, zinc, copper, brass and aluminum. 
Sheets, strips, coils —a wide range of finishes and patterns. 


Write For Free Literature 


AMERICAN NICKELOID 
COMPANY 


Peru 4, Illinois 


SINCE 1898 





ENTER THIS CONTEST 
...90 CASH PRIZES! 


CONTEST RULES 


1. Tell in 25 words or less ‘‘Why | prefer Albanene tracing paper.” 
2. Send ali entries to K&E Albanene Contest, Box 160, New York 46, 
N. Y. Enter as often as you wish. There is nothing to buy 

3. Entries must be postmarked not later than midnight, Nov. 30, 
1957 


4. Entries become the property of Keuffel & Esser Co. None can be 
returned 

5. The decision of the judges is final 

6. Winners will be notified by mail. A complete list of winners will 
be sent upon request, providing request is accompanied by stamped 
self-addressed envelope 

7. Contest is open to ail residents of continental United States, ex 
cept employes, and their immediate families, of Keuffel & Esser Co 
and its subsidiaries and dealers; its advertising agency; and judges 
of this contest 


8. Also not applicable to residents of those states where there are 
prohibitory laws 


Why | prefer ALBANENE Tracing Paper... 


$1500 
$1000 
$ 500 


First prize . 
Second prize . 
WRG TINO. 2 0 tw tl ltl lt 


plus 87 prizes of $25 each! 


In 25 words or less, tell us why you prefer K&E 
Albanene® tracing paper. Your reasons may win 
one of these 90 prizes (it’s K&E’s 90th anniversary). 
Here’s a hint: Albanene is made from 100% rag 
stock for superlative tear strength. It is perma- 
nently transparentized with an inert resin. Drafts- 
men like it because of its easy drawing qualities... 
reproduction men for its high transparency and 
permanence. Everybody likes it because “what you 


pay for stays in the paper.” That’s why Albanene is 
the best seller among all tracing papers. 

Get contest aids from your K&E dealer: Infor- 
mation booklets, extra contest entry blanks, sam- 
ples of Albanene, too, if you need them. You can 
enter as often as you please. 

Or use a plain sheet of paper if someone’s already 
snipped the blank below. Give your name, address, 
and firm name, twenty-five words or less telling 
why you prefer Albanene tracing paper, and mail 
to K&E Albanene Contest, Box 160, New York 46, 
N. Y. before midnight, November 30, 1957. 


LJ KEUFFEL & ESSER CO. 

| +> New York, Hoboken, N. J., Detroit, Montreal, Chicago, 

ry St. Louis, Dallas, San Francisco, Los Angeles, Seattle 
Dealers in principal cities 


K & E Albanene Contest, Box 160, New York 46, N. Y. 





Here’s why I prefer Albanene Tracing Papers 











Name 


City __Zone__ 





Street 
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In the ‘most forward position 


... Hannifin valves 


Persistent research is bringing Hannifin valves to the most 

ard position in the field of pneumatic controls. These 

ves are Opening up new areas of progress tor sequential 
itomatic product! 

The Hannifin valve su buy today incorporate the very 
latest results of never-ending testing and development. Ver- 
satility of application and dependability of operation are 
winning them their position of leadership. 

See your Hannifin man. Find out for yourself why Hannifin 
air control valves are so rapidly becoming first choice for 


automatic operation, 


Our “NE” valve—one of several Hannifin 
4-way directional air control valves. Ask 
your Hannifin man when to use it. 


AIR CONTROL 


HANNIFIN 


VALVES 


For this complete catalog showing all the Hannifin 

$ 
directional air control valves, write to Hannifin Corporation, 
525 South Wolf Road, Des Plaines, Illinois. 
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New Parts and Materials continued 


2 ee when you need 
7. METAL STAMPINGS 


5 amp 


i “art WELDED PARTS and 
SMALL ASSEMBLIES 


ment 
1 mic! ter. Lists at about 
$25. Miltor Controller, 99 Grove St., 
Rockland, Mass 


the anvils of 


For more information 
Circle 36, inside back cover 


Compressor .. . ' OF PHILADELPHIA 


mbines rt 


TORRESDALE AVE. AT TOLBUT ST. 
PHILA. 36, PA. + DEvonsuine 2-6000 


at 


high flows 4 —~\ 

scfm are pra Garrett's two big plants house the most modern 
ompressor, , Stamping, Heat-Treating, Plating, Finishing and 

le to expander Welding departments. This up-to-the-minute 
ipplications. Stratos, equipment plus nearly a quarter-century of ex- 


~ on : ' t ; ri . *,* 
Div. of Fairchild Engine & Airplane Corp., : perience, places Garrett in position to both fab- 


; 
i 


Bay Shore, L. L, N. ¥ , ricate and assemble small and medium metal 
ee ee parts with speed with precision . . . with 
Circle 37, insideb ack cover quality 
Depend on GARRETT for all small parts. 
FLAT WASHERS—Made to meet new ASA 
ond SAE standards available in steel, brass, 
bronze, monel, aluminum, and stainless steel... 
finished to your specifications 
HELICAL SPRING LOCK WASHERS—with 
controlled tension for tighter assemblies. 
SPRING WASHERS—Belleville, Bevel, 3- 
Wave, 4-Wave and other Spring Washers of 
special design. 
HOSE CLAMPS—Multi-clamp, Auto-Seal and 
Spring-Grip Hose Clamps 
Garrett Manufacturers The World's 
Most Complete Line of Washers 


GEO. K. GARRETT CO 
TORRESDALE AVE. AT TOLBUT STREET, PHILA. 36, PA. 
Pleasesend, without obligation, literature onthe following 


STAMPINGS HOSE CLAMPS 


HELICAL SPRING FLAT WASHERS 
LOCK WASHERS 


Motor-operated shut-off 

valves 

give bubble-tight flow contro] of general GARRETT STATISTICAL 
service fluids and gases for pressures to SPRING WASHERS QUALITY CONTROL 
1000 psi at temperatures from 65 to 


Nome 





I Spherical ball-seat valve arrange 
ment has self-wiping and self-lapping ac Title 
tion Axial hole-in-a-ball design provides 
traight-through flow The dc-operated 
motor is automatically shut off at the end 


of each valve cycle In either open ot 


(Continued on page 164) 
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—; HYDRALUSTER 


" , , , , " + 


t " , aon OR eh A, t 


+ + 
+ 


en Gene et een eee 


VERIFICATION: Measurements of Hy- 
draluster and Tube X were made on The 
Proficorder—an instrument of our manu- 
facture for accurately showing the true pro- 
file of practically any machined or finished 
surface. The tests were conducted in our 
laboratories under my personal supervision. 
And | verify that both tubes were measured 
under identical conditions. The resulting 
graphs show the exact differences in the 
samples furnished. Douglas Palmer — Chief 
Inspector, Micrometrical Mfg. Co., Ann Arbor, 
Mich. 


160 


In micro-inch comparison of hydraulic tubing... 


HYDRALUSTER shows smoothest, 
most friction-free |.D. 


These graphic red lines are recorded measurements showing 
a surface profile inside both HYDRALUSTER and a length 
of standard hydraulic tubing. Both tubes were selected at random 
from warehouse stocks, then accurately measured in microinches 
by the sensitive stylus of the famous PROFICORDER. 

Hydraulic system efficiency and dependability, in a large 
degree, depend on factors illustrated by the red lines. Tube X 
is mot a scrap piece of tubing. In fact, it represents a quality 
grade purchased and used every day. Which tube would you 
select to offer the least resistance to hydraulic flow . . . to trans- 
mit fluid with the least amount of pressure drop . . . and to 
create the least fluid turbulence? 

Hydraluster is the answer, of course. And Hydraluster is 

the right tube to specify when you want to insure these same 
performance characteristics in your hydraulic systems. 
SAMPLES AND SPECIFICATIONS: Examine Hydraluster finish yourself. 
Your name on company letterhead will bring specifications 
and a sample by return mail. Hydraluster is sold at standard 
carbon hydraulic tubing prices. 





Tubing Company Division-Columbia Steel & Shafting Co. 


PITTSBURGH 30, PA. DEPT. NO. 1-A 
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District Offices: Buffalo * Chattanooga * Cleveland * Dayton * Hartford * Philadelphia * Pittsburgh * Milwaukee * Chicago * Los Angeles * San Francisco 





He 


Gear Motors and Speed Reducers... 








have 


UNIVIZeED CONSTRUCTIONS 








UNITIZED CONSTRUCTION Operating costs go down—power control performance goes up when yo 


The exclusive Janette design that assures pre- install Janette Unitized Gear Motors and Speed Reducers. Janette’s Unitized 


cision power control! : one-piece) construction means that the motor and gears are designed for each 
UNITIZED CONSTRUCTION other, then made by one company to assure the correct motor and gears for 


Motor and gears designed for each other— pertect power contro! extra long, trouble-free lite 
then built by one company to assure perfect 
control, extra long life! Janette Gear Motors and Speed Reducers are available in a wide variety of 


UNITIZED CONSTRUCTION 


Makes Janette gear motors and speed reducers And 
available in a wide variety of models—in any 
mounting position possible! 


UNITIZED CONSTRUCTION 
Increases the life of your product .. . For additional information about Janette Gear Motors and Speed Re- 
maintenance costs! ducers and what Unitized Construction means to your product write for 
Bulletin 5-105-P4 today! 


janet ELECTRIC MANUFACTURING CO. 
en amen. GROVE, ILLINOUS 
REPRESENTATIVES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


models from 1/150 to 7'2 horsepower, and for any mounting position 


if your application demands special research and custom design, you 
can draw on the nearly 50 years of Janette engineering experience and 
know-how 





New Parts and Materials continued 


closed 


locked. Valve body is aluminum; internal 


parts are hard-chromed staink teel: s 
ure Mylar, Kel-F or Teflon. Standard port 
are per AND10050. A typical @-in. line 


size model weighs 1.25 lb, including the 
motor actuator and valve unit. Sizes from 
4 to | in. are available. Hydromatics, Inc., 
70 Okner Parkway, Livingston, N. J. 


For more information 
Circle 38, inside back cover 


Universal conduit fittings 
in five body styles and 35 hub covers, with 


varying hub arrangements permit approxi 


mately 12,000 different conduit fittings 
Allows complete revision of hub arrange 


ystem 
ible iron 


with heavy idmium-plated finish Hi 


have precision-tapered 


onduit stop I'v ody 


ment without dismantling wiring 
Bodies and hub covers are malle 


ist with lugs to ease mounting. Gasketed 

and blind-end screw hol seal ou 
liquid, dust and lint. Ideal-Simplet Fit 
tings, Inc., 1446 Park Ave., Sycamore 


+ 


For more information 


Circle 39, inside back cover 


Heavy-duty synchronous 

motor 

with a torque rating 

rpm measures 24 

Standard models hav 

rpm through gearing, and 1800-rpm direct 
drive. Motor starts instantly with full load 


it rated torque and will operat 





in any position with a 

of 113F max above ambiet 
in a stamped-steel case lhree 
Bring us your difficult Nylon parts problems. U.S.G. specializes in mounting holes are spaced 12( \ 44 
difficult precision moldings— produces them by injection molding drive shaft is standard. Operates on 115 
in volume production with accompanying cost economies. v, 60 cps and draws 7 w. ‘Timing accuracy 
; ; maintained through a temperature range 
Produces them in Chemiseal Nylon (du Pont Zytel) which has from —40 to 250 F. Hurst Tool & Mfe. 
the highest compressive strength, is the most rigid, has the best : . 
resistance to heat, abrasion, chemicals, solvents, oils and greases 
—and is the lowest priced of the standard Nylon compositions 


Co., Princeton, Ind. 


For more information— 
Circle 40, inside back cover 
Whatever your Nylon part requirements, check your methods and 
costs with U.S.G. “Know-how.” 


Clear Teflon film 


in be completely wetted 


Or if your requirements are extruded stock—U.S.G’s new ultra- 
modern Extrusion Plant offers bubdble-free Nylon rod in diameters 
up to 3’’; Nylon sheet and tape 12” wide in thicknesses from .002”’ 
to ',’’; Nylon pressure tubing from |4"’ to !4"’ O.D. in two types— 
for 1000 psi and 2500 psi. 


ind displays nonslip charact 


] 


nonchemi i} | 


surface treatment «a 
impair light transmission and enabl 

5 membrane in evaporator-typ 

United States Gasket Company solar stills for conversion of saline water 


Camden 1, New Jersey can also | ised as slot liner and inter 


e , ‘ 
n ite phase insulation and transformer interlays 


Complete bonding to potting resins elim- 

% tates inates voids and hot spots Made in 
thickness gages of 1, 2, 3 and 4 mils, with 

dielectric strength of 3200 v per mil. Di- 

G asket electric constant is 2.0 over a frequency 
OF THE GARLOCK PACKING COMPANY range from 60 to 10° cps and dissipation 


(Continued on page 164) 
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ONEYWELL 


PRESSURETAOL 
rounds mw 


TF Une 


PRESSURE CONTROLLERS for high or 
low-limit cutoff or signalling, or for 
control of pressure and vacuum in 
many ranges from 0 to 1000 psi. 


REMOTE BULB TEMPERATURE CON- 
TROLLERS for high or low-limit cutoff 
... Signalling ... and automatic on-off, 
two-position, floating or proportional 
control with electrically or pneumati- 
cally operated valves, dampers, re- 


PROTECTOGLO FLAME SAFE- 
GUARDS instantly detect flame failure 
in gas or oil fired burners, and immedi- 
ately shut off fuel supply, sound an 
alarm, and perform other functions to 


gvord against explosion hazards 


frigeration units and similar equipment. 


Add low-cost automation 





...with Honeywell industrial controls 


You don’t have to spend a lot of money for dependable auto- 
matic controls. Like many manufacturers, you can use various 
Honeywell industrial controls as the efficient, low-cost means 
of automating your equipment. ..improving performance... 
increasing safety. And, you can use these inexpensive controls 
to save time, money and space by extending automation in 
your plant or process. 


There are more than 9000 standard types of Honeywell controls 
to handle temperature, pressure, liquid level and humidity 
for control, switching or safety functions. There are electric, 


electronic and pneumatic types 
INDUSTRIAL MOTORS for electrical 


operation of valves, dampers and auxili- Though they’re low in cost, these controls are top-quality, 


ary switches. reliable devices. If there’s not already a standard control for 
your particular application, Honeywell can design and build 


one for you. 


Your nearby Honeywell field engineer will be glad to discuss 
your control requirements. Call him today . . . he’s as near 
as your phone. 


MINNEAPOLIS- HONEYWELL REGULATOR Co.—Jndustrial Divi- 
sion, Wayne and Windrim Avenues, Philadelphia 44, Pa. 


Honeywell 
it Wwe Coutiol. 


ALARM SILENCING RELAYS permit an 
alarm to be silenced, and light an integral 
red light until an unsafe condition has been 
corrected. Relay automatically resets the 
alarm when safe conditions are restored. HONEYWELL 
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BALDOR STREAMCOOLED MOTORS 


For years famous Boice-Crane Power Tools have 
enjoyed a reputation for faultless performance. 
And for years, like hundreds of other leading 
manufacturers, Boice-Crane has specified and 
depended on Baldor Streamcooled Motors to 
maintain its enviable prestige. 


If customers demand this kind of superior 
performance from your equipment, it will pay you 
to consult Baldor. Experienced engineers are 
available to help take the kinks out of all your 
knotty motor problems. . . without obligation! 


Write for Catalogs on Complete Line! 


» 
Y CELECTRIC CO. 


Sd 


4353 Duncan Ave. St. Lovis 10, Missouri 
Over 400 Authorized Soles & Service Distributors in U.S.A 
District Offices: Atlanta ¢ Chicago « Cincinnati « Cleveland « Dallas 
Des Moines « Detroit « Indianapolis « Litchfield, Conn. « Los Angeles 
Milwaukee « Minneapolis *« New Orleans « New York 
N. Kansas City, Mo. « Oakland « Philadelphia « Portland, Ore. 


New Parts and Materials continued 


trength i rection 

direction 1 ; ultimat nga 
tion in both directions is 400%. Dilectrix 
Corp., Allen Blvd., and Grand Ave., Farm 
ingdale, N. Y. 


For more information 
Circle 41, inside back cover 


AC manual autostarter 
rts squirrel-cage induction mot 
2 ind f 


nted NEMA 


7¢ } 


uble-breal ] 


i¢ iK, § 1 il TCan 


Westinghouse Electric Corp., 
Box 2278, Pittsburgh. 

For more information 
Circle 42, inside back cover 


; 


Round-edge flattened wire . 


icknesses from 


ranstormer | generat 


vindings el l iDi iT! 


I it 
Chemi 
cal Sales, Inc., 919 N. Michigan Ave., 


Chicago 1. 


mets; also utensil omponent 
ind zippers. Kaiser Aluminum & 


For more information 
Circle 43, inside back cover 


Electrical solenoids 
for use with 400-cps, 110-9 1 
thy without sé par 


n primary pe 
rcial aircraft 
thousandths of 


; from ounces to > lI 
trent; 


(Continued on page 168) 
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Want to SAVE up to 70% 
of heating costs on your 


phosphate coating line? 


new Parker 





Cold Bonderite System does it! 





PAR KE 


BONDERITE 
Corrosion resistant 
paint base 


Product 


Turn down the heat! Put most of your 
Bonderite line heat costs back in the till! 
Parker Rust Proof Company has developed 
a new Bonderite system for low temperature 
operation. 


It includes a new cold alkaline cleaner that 
works beautifully at 70° and is effective in a 
temperature range from 60° to 120°. A new 
Spra-Bonderite, specially formulated to pro- 
duce a superior coating at low temperatures, 
has been developed to work in conjunction 
with the new Parker cold cleaner. 


With the new cold Bonderite system, sav- 
ings are really sizable. Heat consumption 
in the line is cut by as much as 70°). Cost 
of the new Parker system is approximately 
equal to conventional alkali cleaners and 


*Bonderite, Bonderlube, Parco, Parco Lubrite—Res 


BONDERITE and BONDERLUBE 
aids in cold forming 
of metals 


PARCO COMPOUND 


rust resistant 


November 1957 


Engineering 


wear resistant for friction 


phosphate coating chemicals, so the savings 
in heat are practically all velvet. It is 
estimated that on an average automobile 
body line the savings in steam costs can run 
as high as 10 to 12 cents per body; on an 
average refrigerator line 4 to 5 cents per 
cabinet. Savings in B.T.U.s can mean sav- 
ings in dollars. 


The new cold Bonderite system has been pro- 
duction-tested in mass production plants 
Its performance has amazed the experts. 
It’s ready to go to work in your plant, 


saving you money, right now! 


Why go on paying for heat you don’t need? 
Start using Parker’s new cold Bonderite 
system. A letter or phone call will bring a 
Parker man with full, money-saving details. 


U.S. Pat. OF. 


RUST PROOF COMPANY 


2179 E. MILWAUKEE, DETROIT 11, MICHIGAN, 


PARCO LUBRITE TROPICAL 
heavy duty maintenance 


paints since 1883 


surtaces 





UROLATOR FILTERS 
FOR THE PROTECTION 
OF HYDRAULIC CIRCUITS 


G-200M Aircraft Restrictor PR 301 42 GPM line type PR 362 3 CFM in-line ven G 200 series in 
Filter two-way for hydraulic hydraulic oil filter Micronic type Micronic element restrictor filter 


oil systems metal ele element ment, internal 


PR 312 12 GPM line type PR 412-8 12 GPM line type G-187 3 GPM in-line hydrau P 32-26 Low pressure, high 
ter Micronic elemer filter Military approval lic oil filter Metal element flow hydraulic oil filter 


Effective filtration is essential tor optimum pertorm- from which to choose. If your application requires 
ance in hydraulic circuits. To keep a system clean _a special filter, Purolator will design and build it. 
and functioning properly, it is important that the Let Purolator work on your toughest filtration 
fileer be designed specifically to meet the require- —_ problem. 


ments of the job Filtration For Every Known Fluid 


Purolator’s complete line of filters for hydraulic 


systems includes models for every set of operating PU Fe O LA 1 © Re 


conditions likely to be encountered. A few are PRODUCTS. INC 


shown here; there are many more standard models Rahway, New Jersey and Toronto, Ontario, Canada 
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more motor 


than ever before 


more ..-- 


Lubriflush replac 
es old grease with 
new, for longer 
bearing life. Other 
life - lengthening 
features of Uni 
closed are @x 
plained below 


MOPre ruccen 


Cast-iron frame 
defies distortion 
The smooth cast 
iron surface is 
highly corrosion 
resistant. Heavy 
solid feet are a 
substantial part of 
the frame 


more PROTECTION 


Ventrifoil directs 
air, deflects water 
Each end of motor 
has specially 
formed deflector 
that directs air 
around bearing 
housings, into 
fans on rotor. 


1TO 50 H.P. MOPre weucation 


U. S. multiple pro- 
tection increases 
insulation life. 
ASBESTOS — for 
protection against 
heat. POLYESTER 

THE REVOLUTIONARY TYPE H FILM—for greater 


U.S. UNICLOSED MOFE convenient 


more mofor dependability is the result The spacious con- 


of more and more exclusive features : Asbestos insulation against closed Type pe 
; heavy-duty cast- 

heat and moisture; Lubriflush bearing construction for longer Gan dadeanity 
life; Ventrifoil baffles to direct air, deflect moisture; rugged, nor- split type, attrac- 
, . tively contoured 
malized cast iron frame. . . all Uniclosed Type H features for 7 —easy of access. 
longer motor life, more efficient power. Write for profusely illus- 


MAIL COUPON NOW @ 
trated multicolor bulletin today. 


[ U.S. ELECTRICAL MOTOR 
P. O. Box 2058, Los Angeles 54 
Send Uniclosed Type H Bu 
NAME 
COMPANY 
* * 


ADDRESS 


CITY ZONE STATE 
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MICRO-BEARING 
ABSTRACTS 


by A. N. DANIELS, President 
New Hampshire Ball Bearings, Inc. 


MEASUREMENT OF RADIAL RUNOUT 


\« 

> 
gf + 
JOATTS 


MH fr 


~ 


t 
t SY 


i 


aw 


|__| 


= — 


Fig. | — Measuring eccentricity of 
bore with respect to inner raceway. 


Occasionally questions are raised 
about the methods of measuring “ra- 
lial runout” and “out-of-round”. In 
order to define “radial runout” prop- 
erly, a discussion of “eccentricity” and 
“out-of round” is necessary. 

The amount of out-of-round, or lack 


f (inner o 
lifference 


of roundness of a given part 
outer ring or ball) is the « 
between the maximum and the mir 
imum diameter of the part in question. 
Eccentricity refers to the distances 
between the centers of two circles 
Concentricity refers to the exact coi! 
cidence of the centers of two or more 
circles. In high grade instrument bear- 
ings there is a very small tolerance or 


the permissible eccentricity between 


the bore and the inner ring raceway, 
and likewise between the outside diam 
eter and the outer ring raceway. 

Inner raceway out-of-round is meas- 
ured by forcing the ring between the 
rounded edges of two discs, one of 
which is fixed and the other of which 
is mounted on the indicating mechan 
sm. The difference between the max- 
imum and minimum readings reveals 
the amount of out-of-round. Out-of 
round of the outer ring raceway is 
measured by placing the ring over 
two rounded points which engage the 
aceway. One point is fixed and the 
other actuates an indicating mechan 
ism. As the ring is rotated, the dif- 
ference between the maximum and 
minimum readings indicates the de- 
gree of out-of-round. 

The true amount of eccentricity be 
tween the bore and the inner ring race- 
way can be measured, providing these 
circles are not out-of-round, by mount- 
ing the assembled bearing ona slightly 
tapered arbor, applying a calibrated 
indicator on the center of the station- 
ary outer ring, and then slowly rotat- 
ing the arbor. The eccentricity is the 
difference between the minimum and 
maximum gage reading as the arbor is 


NEW HAMPSHIRE BALL BEARINGS, INC., PETERBOROUGH 1, NEW 
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Fig. 2 — Inner raceway is out-of- 
round, although concentric with bore. 


rotated through one revolution. Sin 
ilarly, the eccentricity of the outer 
ring is measured by the difference in 
the dial readings with the arbor and 
inner ring held stationary while the 
outer ring is rotated one revolution. 
Fig. 1 ghows the set-up with an innet 
raceway which is eccengz'ic with re- 
spect to the bore. 

In the case a®ove it has been stip 
ulated that the bore and inner raceway 
must not be out-of-round, for only 
under these conditions is the true ec- 
centricity measured. 

If the raceway is out-of-round, while 
being either eccentric ar concentric 
with respect to the bore, the out-of 
round will be transmitted to the indi 
cator, thereby influencing the reading. 
A condition in which the inner’ race 
way is out-of-round although concen- 


tric is shown in Fig. 2. 


In view of the fact that the majority 
of bearing rings will unavoidably be 
somewhat out-of-round and eccentric, 
however slightly, it is obvious that the 
measurement described above indi 
cates neither true eccentricity nor true 
out-of-round but a summation of the 
two quantities. Hence, the measure 
ment is more correctly termed rad 
al runout. 


DESIGN HANDBOOK OFFERED FREE 


If you work with miniature bearings, 


you'll find this new, 70-page author- 
itative publication contains a furthe 
discussion of radial runout and is a 
great help in solving problems i: 
designing instruments 
or small _ electro-me- 
chanical assemblies. 

It will be sent free 
to engineers, draftsmen 
and purchasing agents. 
Write to: New Hamp- 
shire Ball Bearings, Inc., an 
Peterborough 1, N.H. 
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Cps; voltages from 9 
Ambient temperat 
standard units, | 
ire available 
ore pressures 
Duty cycles are 
ind motion is either push or pu r 
stom-designed units meet Mil-S-4040B, 
Mil-S-7029 and environmental requit 
nents of Mil-E-5272. G. W. Lisk Co.., 
Inc., 2 South St., Clifton Springs, N. Y. 


‘ ' ' 
CONTINUOUS « 


} 


For more information 
Circle 44, inside back cover 


16 stock spline 
bore bushings... 


have been developed to 
hubs, sprockets, 

ver transmission 
mically to the 
iwricultural, construction and indus 


hinery 


] ind ecco 


shafts used 


ma 
to 1lé in 
dia; spro 
iin, and for various typ f up! 
Browning Mfg. Co., Maysville, Ky. 
For more information 
Circle 45, inside back cover 


Two operational magnetic 
amplifiers . . 


| instrument pick-offs t 
nts, electrohvdraulic 
amplifiers Cylindri 
el MA 41, with n 
mw, has an output of de max 
0-ohm load and 18 milliamp 
load. Measur 
pply power of 
ps. Model MA 
max power rating of 160 mw 


(Continued on page 17 


November 11, 195 





Machine Tools And 
Power Transmission Equipment 


ling 
GU —A packaged sea 
STYLE taining both poe ys = 
stationary seal faces enc poe oho 
metal housing. Stock sizes for 


250 through 4.000. 


L ps And Compressors 
X — Rugged 4 


- outsi 


A Complete Line 


GITs SHAFT SEALS 
For Every Application 











These modern, mechanical, face-type seals are carried in stock — 
to save you time and money. Write for detailed data. 


GITS BROS.MFG. Co. 


18388 Sevth Kilbourn Avenve * Chicage 23, Illinois 





i Speciolists In Lubricating Devices An 

Heavy Machine Tools | Speciation te etre g Devs And 

igh- d 

E DPC -—A high-speed, 

y bet daciy Moe seal, for more a 
installation in heavy in 

een. Stock sizes for shafts 


250 through 4. 





Household Appliances —_— 
. y-assem 
STYLE SGU—Af BLO rall-budget 


it- ea 
Te Rock sizes for shafts 250 


a) ) nae 


Aircraft Engines And Accessories 


STYLE HH — Absolute minimal space 
(both radial and axial) under extreme 
conditions of temperature, pressure and 
seal face surface speed. Features pres- 
sure balance when fluid pressure is 
applied internally or externally. Stock 
sizes for shafts .250 through 4.000. 
































The 100-ton weldment illustrated above is the base unit of a 
housing for a 300,000 kw Steam Turbine. It is another example of 
Mahon craftsmanship and Mahon’s ability to serve you. This heavy 
weldment, and those appearing at the left, are typical of the 
thousands of Steel-Weld Fabricated Parts and Assemblies pro- 
duced by Mahon each year for manufacturers of processing 
machinery, machine tools, and other types of heavy mechanical 
equipment. If you are not now taking full advantage of the econo 
mies offered by welded steel components in your product, you 
should give the matter serious thought. In the design of almost any 
type of heavy machinery, or mechanical engineering project, there 
are parts and sub-assemblies that can be produced more economi- 
cally, more satisfactorily, and in less time, in welded steel. In weld 
ments you get greater strength with less weight—plus the additional 
advantages of greater rigidity and 100% predictability. When 
you consider weldments, you will want to discuss your require- 
ments with Mahon engineers, because, in the Mahon organization 
you will find a unique source for weldments or welded steel in any 
form ... a fully responsible source with complete facilities for 
design engineering, fabricating, machining and assembling ... a 
source where design skill is backed up by craftsmanship which 
assures you a finer appearing product embodying every advan- 
tage of Steel- Weld Fabrication. See Sweet's Product Design File for 
information, or have a Mahon sales engineer call at your convenience. 


THE R. C. MAHON COMPANY © Detroit 34, Michigan 


Sales-Engineering Offices in Detroit, New York and Chicago 
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New Parts and Materials continued 


Dynamics Research Associates, P. O. 
Box 5841, St 


Louis 21. 


For more information 


Circle 46, inside back cover 


Automatic clutch transmission... 
permits speed changes under power 
topping or i 
que rating of input 
2800 Ib-in. Trans 
1:1 to a 
idapter, a re 
to 3:1. Elec 
hange speeds in 
other 


Han ontrol can 


from 
With an 


th limits 


max 


LIS€ | to 
im or automat 


be used 


Built 
Western 
Detroit 10. 


also 
his mode ibout 20x12x11 in 
horizontal 


Co., 


mounting only 


Mfg. 3400 Scotten Ave.. 


For more information 


Circle 47, inside back cover 


Balanced outlet relief valve .. . 
Lives pressure 


downst 


relief where high or variable 
without meas 
flow 


this valve 


ream pressures exist, 


} 


urable change in crack or 
Under 


- ; , 
les the full 


Valve 


max 


setting 


normal operation han 


system at low pressure drop 
operate t a pressure of 4000 psig 
65 to 275 F 


¢ in. or 4 


Temperature 


| 
Available 


in 7 Mn 
be sizes 


range 1S 
in pipe or 
Standard valve has free reverse 


flow, though che reverse flow models 


172) 


ked 


(Continued on page 
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CLUTCHES 


10 STANDARD 
CLUTCHES 


to cut your costs! 


for OVER-RUNNING 
BACKSTOPPING + INDEXING 





Proven in hundreds of applica- 
tions —Time after time Precision- 
spring Over-running Clutches have 
outperformed other clutches at 
higher speeds with longer life and 


less maintenance—at lower cost. 


10 standard models now in stock 


— Today you can get all the 
advantages of Precisionspring 
Over-running Clutches right off the 
shelf. Standard models in 8 to 200 
Ibs.-in. 


available to help you improve your 
product by replacing the clutching 


torque Capacities are 


device now being used. 


Get your copy of Bulletin SP-20 
—If you are now producing any 
kind of mechanism that must over- 
run, backstop or index you will 
want to check all the facts about 
these cost-saving Standard 
Precisionspring Clutches. 
Bulletin SP-20 gives com- 

plete engineering informa- 

tion. Write to the home 

office, 1145 Galewood 

Dr., Cleveland 10, Ohio 

—or phone GLenville 1-4800. 


MARQUETTE METAL PRODUCTS DIVISION 


CURTISS-WRIGHT 


CORPORATION * CLEVELAND 10, OHIO 














8 Ibs.-IN. 


c 


FS 


All Illustrations 


Actual 


Branch offices in 
NEW YORK © PHILADELPHIA 
ROCHESTER © LANSING 
CHICAGO © DAYTON » TULSA 
HOUSTON © LOS ANGELES 











EY SOURCE FOR 


SMALL MOTORS 


Globe Industries should be your prime source for small, peak 
performance A.C. and D.C. motors for fundamental reasons. 
For instance, the four D.C. motors shown are just a beginning 
—not only can you have them in countless variations, but you 
can add scores of standard spur or planetary gear ratios. Also, 
a wide variety of governors, clutches, brakes and filters are 
available promptly to meet any need you have. All these vari- 
ables are combined by Globe to give you a motor which out- 
performs any other motor of comparable size. 

An interchangeable standard part inventory, coupled with 
precision production techniques to match engineering efficiency 
are specific reasons why you can obtain quality custom built 
prototypes in 2 to 4 weeks. These same methods shorten lead 
time on Globe actuators, timers, rate gyros, blowers, servos. 


Ack + . ++ ; fartiire ret 


Send for your copy of the Globe D.C. motor catalog now. 
GLOBE INDUSTRIES, INC., 1784 Stanley Avenue, Dayton 4, Ohio, HE 3741 








STANDARD CHOICES: voltages to 120 V.D.C., output to 1/20 h.p., 129 
spur and planetary gear ratios, geared break away torques to 2500 oz.in, 
many varieties of governors, clutches, brakes, and filters are available. 
The graphs appearing above illustrate typical performances 
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’ ) 
Wallabdl Pressure settir 


\ pP 
fied. Indifference to back pr mak 


| useful 
Vinson Mfg. Co., 
Van Nuys, Calif. 


thiS Valve 


juer f " 
8044 Woodley Ave. 


For more information 


Circle 48, inside back cover 


Plastic lubricant . 


] 


pping in solvent-diluted bat Gulf Oil 
» 
Corp., Pittsburgh. 
For more information 


Circle 49, inside back cover 


Rotary valve . 
eliminates leakage at all pressures thre 
ise Of a Teflon shear seal. Designed 
fluids or gases at operating pressu 
3000 psi. Proof pressure is 45 
pressure is 7500 psi. Valy 

ght through for min p 
Handle torque at operating 
ess than 45 in.-lb and _ rotat 
full-on or full-off. Detent stoy 
vided in both positions and flo 
liretcional. ‘Temperature 
275 F. Vinson Mfg. Co., 8044 Woodley 
Ave., Van Nuys, Calif. 


Tange 1S > 
For more information 
Circle 50, inside back cover 
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NEWS FROM FLEXONICS A? 


BELLOWS APPLICATION ome 
ANTE) ONE HSV ENTE te ea ny 


in new or unusual applications 


BELLOWS TYPE VACUUM VALVES 


How Westinghouse uses Flexon Bellows 
in the vacuum system of Ignitron Rectifiers 


The Ignitron Recti mechanism of the va 


fier manufactured by of the valve body l to form the 
Westinghouss Elec valve intake. The outlet is a machined 
tri ( orpol ition =61s hole in the side of r i body 

in ingenious utiliza- The bell 


tion of the rectifying property of the stainless steel be 


W'S 


’ 
mercury vapor are Chis development bolted-on portion 


has not only extended the scope of to a steel bar with flang 


mercury are rectifiers to the lower volt end ot the bye llows \ 
age range, but has provide d new high is bolted in place to the 
standards of performance, the steel bar 





Maintenance of Vacuum 
Is Essential 


It is essential that the Ignitron be sub : . ae 
stantially free from gases other than S 


mercury vapor. Westinghouse pro Fig. 3 Valve mechanism being lifted 


vides the means ol evacuating the out of the valve body. 


tube with an integral vacuum system 
Vacuum is maintained by a continu e bellow e life of the valve de 
ously operated mercury vapor vacuum 4, m t ellows’ resistance to 
pump capable of evacuating a ve ssel - tie devel pe d n pening ind 
to the order of a fraction of a micron. s the valves. In the tace of thes 
The mercury vapor vacuum pump dis- ~S ovens ntial dar rs, bellows quality and 
charges to an _ interstage reservoir dep labili ire essential 


which in turn is exhausted by a rotary 


Why Flexon Bellows Are Used 
Westing! st ‘ Flexon Bellows 
Assembli é mitron Rectifiers 

I Flexonics Cor 


vacuum pump 








[wo bellows type vacuum valves 


are used in the system. In both, Flexon Fig. 2 Cross section view of the bellows 
stainless steel bellows are « mploye d type vacuum valve used between the : | bell 
~tifier « . ™ tl § facint ul clows manu 

1s shaft seals. rectifier and the pump. 
exonics ipph 


The Three-Way - aed ! eel ( oO onscious 


, 
HAND VACUUM = MERCURY VAPOR Vacuum Gauge Valve ed in re vending the bellows 
MANIFOLD VALVE VACUUM PUMP l ovide the 


\ / A three-wav bellows tvpe valve is er 
TUBE VALVES , INTERSTAGE | Distins 
Z RESERVOIR ployed n onnections 
AND 
BAROMETRIC 
SEAL construction to 
ROTARY vacuum pump | 
VACUUM ‘ 
IGNITRON HOT WIRE pane provided with an Enginee: 
GAUGE | DISCHARGE -) 
THREE-WAY VALVE! / . I ill \ | ce pt | ») assist vou 
at GAUGE Valve Quality and Life nm vour | vs anolication prol 
Depends on Bellows : . i 
) pecih r I nadations send 
Fig. 1 Schematic view of vacuum sys- In devices such as these. the ability o itlis yf your requirements. } 
tem for Ignitron Rectifiers. the valves to hold the re quire d 





It , we pl nsistent with 
gauges is mila n desig ind 


" 
i¢ 


vacuun erenm file write 
level ce pel ds on the leak tightness 
The HanJ Operated 
Vacucm Valve 


The bellows type vacuum valve is BELLOWS DIVISION 


é £8 

designed especially for use between lexonic fe 

~ 74 hr Ay Pay 
the rectifier vacuum manifold and the PUPP LILLOIL 
mercury vapor vacuum pump It con oy 
sists of a machined steel bar, on nd 

7 + spr bic 1351 S. THIRD AVENUE + MAYWOOD, ILLINOIS 

In Canada: Flexonics Corporation of Canada, Limited, Brampton, Ontario 

Also Manufacturers of Rubber and Metal Hose Assemblies * Expansion Joints * Aircraft Components 


of which is made to form a vacuum 
gasket seat and also hold the movable 
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OIL-IMMERSED 
DELCO. SOLENOIDS 


INSTALL THEM AND FORGET 
» THEM. TESTS SHOW NO 
D\ APPRECIABLE WEAR 
> AFTER MILLIONS 
Wa 


/ 
(ZI7s2 ty SEALED IN OIL. Each unit is sealed in its own, contamination 


proof, oil filled, die-cast housing. A convenient, plug-in base allows 
split-second replacement in case of change in power requirements. Heat 
dissipation and wear control reach a new level of efficiency in these units. 


SHOCK MOUNTED. Only DECCO can give you service-proved, 


two direction shock-mounting—a valuable bonus in the service-life of 
your solenoids. 


BETTER ENGINEERING. Minimum power loss. 30° to 50° 


cooler operation. Tremendously greater service-life. 


DECCO Solenoids are made in a complete range of types, sizes and 
mountings. AC or DC. SPECIAL SOLENOIDS will be engineered on request. 


OMPANY 


2435 HILTON ROAD, FERNDALE 20, MICHIGAN 
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ait 


a 7 
finest quality : 
Precision “‘O"’ Ring quality is maintained by 3. Meet the specifications 
over 100 inspections and quality control tests. Have a sealing problem? You'll find the 
As a final step, “O"’ Rings are rigidly inspected answer at Precision. There’s a Precision 


to assure “’O” Rings that are: engineer ready to help you with “O” ring 
1. Free of flash. 2. True to size. specification and with product design. 


Specify Precision —first in quality 


recision Rubber Products Corporation 
"O” Ring and Dyna-seal Specialists 


Dept. 3, Oakridge Drive, Dayton 7, Ohio Canadian plant at: Ste. Thérése de Blainville, Québec 
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room air conditioning unit 


using perforated 
of & K metals 


In the % ton window air conditioner 
illustrated, perforated metals have 
been combined successfully with 
injection moulded plastics. The 
utilization, here, of new louvered 
perforated metals in adjustable 
frames on the frounced surface in 
combination with new embossed 
patterns on sides and under sur- 
faces, afford rich tactile qualities 
hitherto unattainable in the air 
conditioner field. 


Harrington & King perforated met- 
als provide the Industrial Designer 
and other men of ideas unlimited 
opportunities to offer both func- 
tional and aesthetic properties as 
demanded in products for today's 
market. Contact H&K for your 
perforating requirements. 





A few of the 
thousands of H & K 
perforated patterns, 





_— ——— 
-—— 
Illustrations are 


reduced in size. | 


Fill in and mail coupon to nearest H & K office, 




















fe----------- 


INC. 


arrington & 
PERFORATING CO. 


Chicag fice and Warehouse New York Office and Warehouse 
104 Liberty Street 
New York 6, N.Y 


56) 7 F Ilmore Street 
Chicago 44, lil 


Please send me 
a GENERAL CATALOG NO. 62 
[_] STOCK UST of Perforated Steel Sheets 
NAME 
TLE 
COMPANY 
STREET 


ZONE STATE 


city 
peer ee grenerenpnn 


76 


CATALOGS 


and BULLETINS 


To obtain copies of literature described below, circle corresponding 


number on postcard inside back cover. 


For those catalogs and bulletins 


available only when requested on company letterhead, see page 192 


POWER-TRANSMISSION @®D A TA 
Handbook, 186 pp harts, 
tables and formula to help selegt gears and 


Gear section tabulates di 


Engineering 


speed reducers 
mensions; speed reducer section gives spt 


dimensions and mechanical 
Also, a section of 
decimal equi\ ilents, tangent 
proportions for Ohi 
1333 E. 179th St., Cleveland 


Circle 51, inside back cover 


ifications 
formation data and 
tables on 
ind tooth 


Gear Co 


gears 


STAINLESS STEEL—Catalog, 32 pp 
| 


echnical digest of stainless gives descrip 
tion, chemical composition, strength fa 

tors, physical’ properties ind typical appli 
Also includes forging ingots and 
Sharon 


cations 

surface-patterned stainless ‘steels 

Steel Corp., Sharon, Penna 
Circle 52, inside back cover 


AXLES AND RUNNING GEAR AS 
SEMBLIES—Catalog C-1] 


ixles and hubs, springs 


four 


engineer 


spe ial running geal and 


wheel assemblies. Included are 
ing drawings and military and commercial 
United Mfg. Co., 5250 Do 
, Cleveland 2 


Circle 53 


specihcations 
bec km m Ave 


inside back cover 


LEAD ERROR—Monograph, 16 pp. Dis 


usses deviation in spacing of suc 
turns 
its mathematics, most 
ind means for detecting and 
Standard Pr d St 


Jenkintown, Penna 


thread Explores anatomY of lead 


common 


Circle 54, inside back cover 


ASSEMBLY OF ELECTRICAL CON 
NECTORS, COMPONENTS Manua 
C4, 44 pp An instruction and servi 
manual for wiring and assen ] 

al connectors and compot 
military specifications, p¢ 
phone, and RF connect 
ration and soldering t 

trated and described, and 
instructions given. Amphenol F] 
1830 S. 54th Ave., Chicago 5| 


Circle 55 


tronics 
Corp., 


inside back cover 


SPROCKET CHAIN—Bulletin + pp 
Specification and design data for engi 
neered applications in low-torque drives, 
controls, timing elements, and 


uses. Hodell Chain Co., Div. Na 


manu il 


similar 


Product Engineering 


tional Screw 
\ Cleve 


& Mfg. Co, 3924 
land 3 


Circle 56 


inside back cover 


PNEUMATIC VALVES—Catalog 
pp Covers five basic model 
sample control circuits. Show 
valve for two or three-way oper 
r normally open yr norm 
Hanna Engin 
1765 Elston Ave., Chicago 22 
Circle 57, inside back cover 


} 
iniet pressure 


REGULATOR VALVE SIZING 
tin J-SC, 4 pp. How to adjust 


i 


innati 


Circle 58 


inside back cover 


GEARED FLEXIBLE COUPLINGS 


Book 2 P] sives appl ion and 
to 7 in 


100 rpm 


und ratings from 


Bulletin shows four ba 


n 


i} | il 
Link 


Plaza, 


each in 10 standard siz 
Belt Co., | 7 , 
Chicago | 


ations 
1 
rudential 


Circle 59 


insideb ack cover 
MECHANICAL LIMITING SWITCH 
Bulletin 33-A, 4 pp. Describes the 


tation 


Thin 


models of a switch that 


Circle 60, inside back cover 


FHP GEARED MOTORS 
heet, Form 6, 2 pp. Descril 


~ Pp} 


Ch 


Circle 61, inside back cover 


STANDARD FLEXIBLE SHAFTS—Bul 
] stock 
Full-scal 


max Te 


tin 250, 12 pp. Describes units 


r power transmission drawings 


n each size and type, ommended 
speeds, max operating torque (straight and 
static breaking torque, chart 


for determining proper shaft from known 


min radius), 


(Continued on page 180) 
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Tomorrow's “‘dream” is our job today! 


There's more to the car of tomorrow than just futuristic styling! 

Automotive engineers are working to perfect completely new power 

plants—like turbine engines—to achieve yet-unheard-of perform 

ance and economy! And they demand bearings that are as advanced 

as their thinking. This is no new challenge to Bower engineers. A 

glance at the design features listed at left will tell you a few of the 

many original Bower contributions to bearing performance which 

have reduced bearing maintenance and failure to a practi al mini 

mum. There are many more in the making. If your product is one 

HIGHER FLANGE which needs advanced bearings today plus realistic planning for 
IMPROVES ROLLER ALIGNMENT the future. specily Bower. There’s a complete line 


ot tape re d. 
As shown by the gray area above, the straight and journal roller bearings for every field of transportation 
higher flange provides a large two-zone bites 

contact area for the roller heads. This and industry. 

greatly reduces wear—practically elimi- 


nates “end play”. Larger oil groove BOWER ROLLER BEARING DIVISION 
provides positive lubrication. FEDERAL-MOGUL-BOWER BEARINGS, INC. © DETROIT 14, MICHIGAN 


> s 
2 BOWE Ryerss 
Sef BEARINGS 
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Six Reasons Why Veelos Adjustable V-Belts 


Are Better For Your Drives! 


eEeEeEy Mee 





EACH VEELOS LINK IS IDENTICAL IN STROBE LIGHT PIN-POINTS 
WEIGHT ANDO SIZE. INSURES _— CAUSE OF 
SMOOTH, FULL-POWER AZ . 

4 ZB, Z = COSTLY 


MEASURES VIBRATION 
DOWN TO 2 
Wf Hf MILLIONTHS 

VIBRATION. |/// 5 ‘ OF AN INCH. 

“<< \ COMPARES THE 

i 

| = DIFFERENCE, 
DENSE AREAS : ——— YOUR ENDLESS 

IN ORDINARY BELTS ~> YOU CAN SEE BELTS-AGAINST | 
CAUSE VIBRATION ... IT- MEASURE IT- vVEELOS. 
MACHINE WEAR ELIMINATE IT. 


er 


1. Balanced construction of Veelos Belts assures [| 2. Electronic proof—up to 90% less vibration! With 
you faster, cleaner work, less rejects . . . less bearing wear. a vibration analyzer, you see, on your own machine, how 
Each link and stud is identical in size and weight. Ordinary Veelos belts decrease vibration up to 90% over any belt 
belts have varying spots of density which cause excess you're now using. This amazing Veelos test pin-points the 
vibration—chatter marks, machine wear. belt that has the “invisible shakes.” 


prensa eon ee 
' 





260% MORE SURFACE AREA. 
VEELOS RUNS COOL, BELTS ce a — 


LAST LONGER. f ie Za ) AREA ) cONTacr 
" CONTACT : ) 


PERFECT VEELOS FIT. POWERLESS POINT 
EXTRA THICKNESS AND CONTACT OF ORDINARY 
AIR LOCKED OUT. MACHINE-CUT SIDES PREVENT V-BELT. BULGES, SLIPS, 
REGULAR BELT HEATS UP- BOTTOMING. MEAN CAUSES UNEVEN 
WEARS FASTER. CONSTANT POWER. SHEAVE WEAR. 


v 


4. Greater flexibility reduces slippage! Sectional 
construction, beveled links allow greater flexibility, longer 
belt life. Each link moves around sheave independently 
and maintains full contact, constantly. Full area contact 
allows shorter centers, smaller sheaves. 


3. Cooler running—long life! Veelos breathes! 
Constant circulation of air keeps Veelos running smooth. 
Regular V-belts have no chance to cool, heat builds up from 
the inside . . . causes slippage, wastes power, heats bearings, 
reduces belt life. 


! 
' 
| 
a 





MEASURE VEELOS 
1” SHORT PER FOOT 
ANO FORCE ON 
DRIVE BY ROLLING. 
IT WON'T STRETCH. 


NO DOWN-TIME. VEELOS EACH VEELOS BELT CAN BE 
FITS ANY DRIVE - WITHOUT ADJUSTED - NO NEED FOR 
DISMANTLING. EXPENSIVE MATCHED SETS. 


om 
5. Simple installation “knocks out” down-time! G. Veelos won’t stretch any more than ordinary 
Saves up to 50% installation time on outboard bearing endless V-belts when it is properly installed. Remember— 
drives, more when belt length isn’t in stock. No resetting, measure Veelos 1” short per foot and roll on drive as tightly 
tilting or moving motors. Veelos can be made any length, as possible. With the first few revolutions Veelos studs ac- 
can be changed by adding or removing links. cept a permanent set into the sections they connect. 


ee - os ¥ i ae SY 


Write for free Veelos Data Book or 
- : Veelos Vibration Demonstration to: 


MANHEIM 


Manufacturing & Belting Co. 

407 Stiegel St., Manheim, Pa. 

Known as Veelink 

outside U.S.A. ° 

cFZ *‘Industrial Belt 
OILPROOF STATIC-CONDUCTING 


For genera! For oily and For wet or For explosive Specialists Since 1911 me 


service hot drives oily drives atmosphere 


Fer ell sizes and types of drives. Double -V available for serpentine drives. © M.M.&B. Co. 1956 
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HANNA FLO-PILOT VALVE has dirt-proof seal! 





Hanna Flo-Pilot Valves are «" two- and three-way Pilot Valves for air operation to 


150 psi. They are used for remote control of master valves, directional control of small 


single acting cylinders and for shut-off. Same valve can be used for two or three-way 


operation either normally open or normolly closed to inlet pressure 


nH Flo-Pilot Valves will deliver years of 
dependable performance at a very low cost 
because they have built-in money-saving features. 
Every Hanna Flo-Pilot Valve is equipped with a 
synthetic boot which seals the valve stem and 
internal parts from harmful dirt and abrasive, 
thereby eliminating the most common cause of 
valve failure. 

These protective boots, efficient “O” ring spool 
packing and nylon sleeves, are built into every 
Hanna Flo-Pilot Valve to save you money and 
assure leak-free operation even after millions of 
cycles. 

The five actuating-heads—push button, ball cam, 
hand lever, locking hand lever and mechanical link 


clevis—are interchangeable in a matter of seconds. 
Spools can be changed just as quickly without 
disturbing the piping. 

Corrosion resistant materials are used through- 
out. Flo-Pilot Valves have a simple, sturdy con- 
struction with anodized aluminum body, stainless 
steel and molded nylon parts. Valves can be 
conveniently mounted in any position and are 
furnished with brackets and fasteners. They are 
easy to operate, positive acting and 
have full capacity of 4” orifices. 

Ask your Hanna representative (see 
the yellow pages or Thomas Register) 
for complete information or write direct 
for Catalog 262. 


HYDRAULIC AND PNEUMATIC EQUIPMENT.. CYLINDERS... VALVES 


1763 Elston Avenue 


Chicago 22, Illinois 





Catalogs and Bulletins continued 
speed and horsepower B \ I lhot \ifg 
— = Co., Inc., 350 State St.. Binghamton 
Ne So Rad 

¢ Ae N.) 
Syncramenta Circle 62, inside back cover 
© ii aici e pp. Reviews fasteners for production as 
motor provides precise — “0% mini picton 


. ; 
Gives range of sizes, materials, finish and 


INDUSTRIAL FASTENERS-—Bulletin, 4 


other — specifications Standard Pressed 
Steel Co., Box 545, Jenkintown, Penna 
Circle 63, inside back cover 


MIDGET THERMOCOUPLE GLAND 
Bulletin MTG, 4 pp. Shows features of 
gland. Cutaway drawing illustrates h 
it works, and various configurations shi 
ts versatility. Conax Corp., 23 Wald 
\y Buffalo 25 
Circle 64, inside back cover 


RELAYS—Catalog, 3 pp. Lists 
made bv leading manufacturers. Gi 


es and model numbers. Relay Sal 


Box 186-PM, W. Chicago, III 
Circle 65, inside back cover 


SELF-LUBRICATING BEARINGS 

ACTUAL SIZE Bulletin, ¢ pp Lists standard be ing 
th size information and number. G 
omposition and average physica 

The Syncramental Motor accurately translates pulses to incremental shaft posi- t Johnson Bronze Co., 406 S. Mill St 

tion for conversion of digital information to analogous shaft displacements. New Castle, Penna 

Compact, long-life power can rotate potentiometers, counters, rotary switches, Circle 66, inside back cover 

control mechanisms. ae —— ade oe 

A special magnetic clutch , HEATING UNITS—Bulletin 3¢ 

mechanism, rather than ratch- : pa arti Describes cartridge heating unit. Var 

ets, indexes the shaft. Clutch | t) mw, 1! ypes illustrated and table of 5] 

and detent mechanism are A C price list included. Graphs 

mounted between two LEDEX eae ; — help select proper type and size 

Rotary Solenoids whose arma- ( | tts density 

ture plates face each other. s . lation 


‘; 





itlow F] 
other of the energized arma- ‘ : guson A St. Louis 14 
on ane ATURE PRECISION COM SOLENOID BASE ; 
tures, to which it has been — ie Circle 67, inside back cover 
magnetically attracted, causing shaft rotation. Solenoid de-energizing returns PANEL METERS-_Bull 7 
rt OTE Mottin OC mm Cin 
the armature to original position, but clutch and shaft are held in displaced ne . 
nstruments for specialty application 
position by the detent. | 
Specifications, accuracy, range and 
Weston Electrical Instrument ¢ p., N 
wk 12, N. J 


Clutch rotates with one or the vattag \\ 


tri 























4 load 
36° (either direction) Detent accuracy—¥2 ot Oe 
r te—15 per second. Load capacity—up to . in. 
= 2 million steps in either direction. 


PERFORMANCE: Circle 68, inside back cover 


haga nc aeimum steDPN8 | = } 

conditions dec. Life expectancy . ENGINEERING SERVICE-Broch 
ENVIRONMENTAL comsenonte 120°C. Altituée—up to 90,000 ft. Meets applicable requ! + pp. Describes organization and experi 

ree MIL-E-5272A nce. Reed Research, Inc., 1048 Potoma 
SIZE, MOUNTINGS: x 2.525” long. Weight—13 02 Mountings—standard Servo. St., NW, Washington D. C 


Dimensions—1.500” dia Circle 69, inside back cover 


PANELS AND CONTROL BOARD 
Rhite haley foe compoledt alate. Brochure, 4 pp. Etched, engraved, Ith 
graphed and screened panels are shown 
ind described in two colors. Panel Dept., 
Etched Products Corp., 3 l Queens 

SYNCRAMENTAL Blvd., Long Island City 4, N. Y 
MOTOR Circle 70, inside back cover 


<~ 





FILTER CLOTH-Bulletin 10, 8 pp 
123 WEBSTER STREET, DAYTON, OHIO Chemical resistance, corrosion resistance. 
IN CANADA: Marsland Engineering Ltd., Kitchener, Ontario ibrasion resistance and available yarn 


IN EUROPE: NSF Lid., 31-32 Alfred Place, London, England (Continued on page 184) 
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LINEAR KEEPS THE “GO” 
IN PROTECTIVE MISSILES 
with Jet-Age “O” Rings 








Modern warfare weapons... that guard and protect...are highly com- 
plex devices. They must be dependable for instantaneous service—even 
after an unpredictable shelf-life. 


In rocket and missile warfare use, ‘‘O” rings will be subjected to nitrogen, 
JP-4, ethylene oxide, hydrogen-peroxide, alcohol, liquid oxygen, fuming 
sulfuric acid, and other destructive environments. “O" rings are used in the 
servo-systems for flight control of guided missiles, and must withstand 


extremes in temperatures and the destructive actions of synthetic fluids. 


LINEAR'S experience in the design and production of precision “O” rings 
—of the most modern elastomers—has given them the ability to provide 


dependable seals for the most critical requirements. 


When it's a sealing problem, call on LINEAR or one of its agents for 
engineering assistance... 


and be sure to specify LINEAR ‘'O"’ Rings for prototype or production. 


PERFECTION IN RUBBER 


—s eee 
df rt rhrhnhhhnhnhohh hihi 


LINEAL 


LINEAR, Inc, STATE ROAD & LEVICK ST., PHILA. 35, v 





Here's how Tamecall> Tamecalt 
idall-wum =) elt-lot-t-teli= Full-Flow meolme me lalelel—searet 


cartridge... oil filter... Engine 


Lengthens piston 


and bearing life... 
reduces engine wear up to 667! 


In a Ford Industrial Engine, every drop of oil is in. to a mighty 332-cu. in.— including the new super- 
filtered every time around! Harmful dirt and engine efficient 220-cu. in. diesel. All are available as engine 
deposits are trapped, retained and removed complete- assemblies or complete power units . . . and at 
ly when the replaceable cartridge is changed. This is traditionally low Ford prices! 
how a Ford Full-Flow filter provides cleaner oil in 
bearings and on cylinder-wall surfaces . . . reduces 
engine wear up to 66°; more than ordinary filters. 
Sut this is just one of the many reasons Ford 
Industrial Engines hold up better, last longer. 
Only Ford, for example, gives you the economy of 
short-stroke design and the efficiency of overhead- 
valve construction in every gasoline engine. Rotating 
valves with self-cleaning action minimize warpage 
and sticking to assure better valve seating. Rigid 
deep-block construction gives greater bearing support 


which results in longer bearing life. INDUSTRIAL ENGINES 


And Ford offers a complete line of four, six and V-8 AND POWER UNITS 


cylinder engines. Displacements range from 134-cu. 


INDUSTRIAL ENGINE DEPARTMENT e FORD Division of FORD MOTOR COMPANY 
P. O. Box 598, Dearborn, Michigan 


YOUR JOB IS WELL-POWERED WHEN IT’S FORD-POWERED! 
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1756 Ibs. 




















SPLIT-DIE STEEL FORGING SOLUTION FOR 
15,000 PSI CHRISTMAS TREE PROBLEM 


This tubing head spool for oilfield 
Christmas Trees is still another 
example of the superiority of 
Cameron’s split-die steel forgings. 
Thousands of these critical com- 
ponents are on the job almost 
everywhere oil is produced. The 
model above must first withstand 
22,500 psi test pressure to operate 


Product Engineering 


safely at 15,000 psi working pres- 
sure but this is only the begin- 
ning. When set, it must be able to 
support in excess of 300,000 Ibs 
of heavy steel tubing suspended 
miles below the earth’s surface 

The exclusive Cameron split-die 
forging process produces two im- 
portant advantages — 1) Shapes 
impossible to produce by any other 
forging method, and 2) Grain flow 
to meet the most extreme perform- 
ance demands. The inherent forging 
advantage of great strength with 
less mass has been extended to 
include a new design range. Open 
center sections, curved or flat sur- 
faces in almost endless variety and 
odd protrusions are routine design 
elements when Cameron split-die 
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forgings are specified. These vastly 
superior ferrous parts are forged 
to 8,000 Ibs weight 

Cameron is busy today producing 
split-die forged steel parts for jet 
engines, guided missiles, atomic 
reactors and, of course, Cameron 
Christmas Trees 

Our complete production facilities, 
from melting of high quality alloy 
steels to finished machining if de- 
sired, allows undivided responsibil- 
ity — that’s another reason why we 
are serving more customers every 
month. If you are using castings 
where forging quality is desired 
or if conventional forgings are 
inadequate, write, call or come by 


(ROM WORKS, Inc. 
Bos ! Te sos 


12. Mowst 


see AL PROT 1 DEPARTMENT 











FELLOW VISIONARIANS: K&E Albanene® Tracing | 
Paper keeps your originals clear for life... substantially lowers your ' 


operating costs. 


K&E Albanene has more desirable working qualities than any other 
tracing paper. Its superiority begins with the stock—100% rag paper 
with the longest fiber in the business, made only for K&E. This gives 
Albanene its extraordinary tear strength with the greatest possible 
transparency. Original drawings stand up year after year under re- 
peated reproductions without damage or loss of clarity. 


Albanene is permanently transparentized with an inert synthetic resin 
exclusive with Albanene... accepts pencil and ink equally well. Ink 
lines never spread or feather. What you pay for stays in the paper. 
It will pay you in lower operating costs to specify K&E Albanene®. . . 
the largest selling tracing paper in the world. For other drafting or 
engineering equipment and materials also look to Keuffel & Esser Co. 
—your “Partners in Creating’’—who have served engineering for 
90 years. 


KEUFFEL & ESSER CO. New York, Hoboken, N.J.. Detroit, 


Chicago, St. Louis, Dallas, San Francisco, Los Angeles, Seattle, Montreal. 
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forms for ich type « 
bilter Media Corp 17] 


N Ilaven, Conn 


Circle 71, inside back cover 


SHUT-OFF VALVE—Bulletin 


»p. Principles of operation of 2 
[llustrated with photos, cross-section and 
limensional drawings. Homestead Valve 
\lfg. Co., Coraopolis, Penna 


Circle 72, inside back cover 


SPHERICAL BEARINGS AND ROD 
ENDS—Bulletin 257, 12 pp. Engineering 

data, photos and dimensional drawings 
Sealmaster Bearing Div., Stephans-Adam 
n Mfg., Ridgeway Ave Aurora, Ill 


Circle 73, inside back cover 


AUDIO-VISUAL PROJECTION 
Pamphlet, 20 pp. Suggestions for film or 
ide presentations. Also, data section on 
imen output of projectors. Eastman Ko 
lak Ce Rochester 4, N. ¥ 


Circle 74, inside back cover 


DOUBLE-PITCH CHAIN AND 
SPROCKET—Catalog 37, 28 pp. Data 

onveying and double-pitch power 
transmission chain. Standard stock chain 
ind attachments are shown with charts 
for correct selection. Diamond Chain 

402 Kentucky Ave., Indianapolis 7 


Circle 75, inside back cover 


PHOTO-FORMING OF METAI 


PARTS—Bulletin 90, 6 pp. Chemical and 
lectrolytic etching described and _ illus 
ited. Photo-Forming Dept., Superior 

Co., Norristown, Penna 


Circle 76, inside back cover 


BALL BEARINGS—Catalog, 36 pp. Di 
nensions and numbering of various bear 
ngs. Also given are torque limits, curves 
n characteristics, limitations, a section on 
yrication, another section on instrument 
bearing equivalents. New Departure, Div 
yeneral Motors Corp., Bristol, Conn 
Circle 77, inside back cover 
ROLL DESIGN —Report 13, 2 pp. Engi 
neering data on how correct design can 
liminate serious vibrations in_ rotating 
rolls by avoiding critical speed. Includes 
mathematical formula for determining 
ritical speed Drawings and _ photos 
Rodney Hunt Machine Co., Orange, Mass 


Circle 78, inside back cover 


PRIMARY BATTERIES—Catalog, 8 pp 
Electrical and physical characteristics, typi 
il applications. With diagrams and pho 
tos. Yardney Electric Corp., 40-50 Leon 
ird St., NYC 


Circle 79, inside back cover 


SEAMLESS MECHANICAL TUBING 
Bulletin TB-340A, 8 pp. Descriptions of 
manufacture, finish; differences in dimen 


(Continued on page 188) 
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RED HOT CELL MATE...FOR LIFE 


A touch of ‘dag™ Colloidal Graphite gives life- protective films capable of withstanding tem- 
time lubrication to parts operating next to perature extremes and other severe conditions. 
red-hot elements in pop-up toasters and other Your Acheson Service Engineer can discuss the 
appliances. It does the same for planetary application of ‘dag’ dispersions related to the 
gears exposed to 1500°F. in high-intensity life performance of your design. Talk with him 
searchlights. soon, and write for Bulletin 423 containing in 
Where life performance must be built into inac- formation on design applications for ‘dag’ dis 


cessible mechanisms, ‘dag’ dispersions form thin, persions. Address Dept. PE-11 


ACHESON COLLOIDS COMPANY 


Port Huron, Michigan...aiso Acheson Colloids Ltd., London, England 
ACHESON COLLOIDAL CISPERSIONS 


ot a 
¢ Mo num fick 46 Ms . s ete , 2 ‘ 
Graphite i yodenu u | Z ‘ ©: 

® A mf 
oS ae a - 
. ‘ . ' 


Offices in: Boston * Chicag ° Clevel ! * Dayton * Detr 
Milwaukee * Philadelphia * New York * Pittsburgh * Rochester 
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DESIGN ENGINEERS! 


This compact, cool- 
aUlalariarcamsialemante)ce)s 
Saves Space and 
weight... mounts 
at any angle 


the WAGNER ‘43’ 


OUTSTANDINGLY EFFICIENT COOLING SYSTEM 


Schematic drawing shows how a large volume of air is 
directed through the motor to effectively reduce temperatures. 
Large blower at right draws air in through drip-proof open- 
ings in back endplate, forces it around back coil extension— 
through rotor vent holes—air gap—and through passages be- 
tween stator core and frame. Cast blower at left circulates air 
around coil extension and drives it out the motor through 
front endplate openings. 


Savings in space and weight are among the many 
advantages of using Wagner “48” capacitor-start or 
split-phase rhotors in your equipment. These motors 
come in the standard 48 frame sizes and weigh from 
3 to 8 pounds less than the previous models in the 
same hp ratings 


Because no parts of the motor mechanism are 
housed in the endplates, it is possible to materially 
reduce their depth. An effective lubrication system 
assures positive protective lubrication for the bearings 
in any position. You can mount these motors at the 
angle best suited to your equipment. 


The capacitor-start, Type RK “48” comes in 6 or 
14 hp ratings, and the split-phase, Type RB “48” in 
6, Y% or V4 hp. Both types are available with resil- 
ient bases or with rigid bases that are welded to the 
steel motor frames for ruggedness and strength. You 
can get these motors from leading motor distribu- 
tors in your community and from Wagner sales offices 
in 32 principal cities. Check your telephone directory 
for the supplier nearest you. Write for your file copy 
of NEW Bulletin MU-217 on the Wagner “48”. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wagner Electric @rporation 


6106 Plymouth Ave., St. Louis 14, Mo., U.S.A. 
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DIGITAL COMPUTER SYSTEMS ENGINEER Sherman 
Francisco tells why simulation studies of air- 
borne computers offer a singularly challenging 
professional experience. 


What’s it like to be a Creative Engineer at 


Challenging assignments for 
well-qualified E.E.’s, M.E.’s, 
Physicists and Mathematicians in: 


Digital computer systems and logic 
Radar systems 

Inertial guidance 

Test equipment development 


Electronic circuit design 


FOR DETAILS, just write, outlin- 
ing background and interests, to: 


Mr. R. A. Whitehorne, Dept. 647K 

Mgr. of Technical Recruitment 
International Business Machines Corp. 
590 Madison Ave., New York 22,N.Y, 


IBM Fae 





“Airborne computers present a special chal- 
lenge to the creative engineer, because their 
systems must be planned and designed with 
flight situations in mind. Through simula- 
tion studies, we test computer systems right 
in our own labs—simulating both the dy- 
namics of the aircraft and the environmental 
conditions encountered. My biggest thrill? 
To see my first simulated bombing mission!’ 


For those who can qualify, the engineering 
of digital computer systems at IBM Owego 
offers one of the most challenging assign- 
ments in electronics today. You can use 
your experience in: Instrumenting mathe- 
matical equations; programming operational 
steps; simulation studies; real time control; 
digital-to-analog conversion. 


DATA PROCESSING 

ELECTRIC TYPEWRITERS 
MILITARY PRODUCTS 

SPECIAL ENGINEERING PRODUCTS 
SUPPLIES 

TIME EQUIPMENT 


Pionts ond laboratories: Endicott, Kingston, Owego, Poughkeepsie, Yorktown, N.Y.; Lexington, Ky.; Rochester, Minn.; Son Jose, Collf 
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NOW... your choice of 3 


self-locking bolts to improve surface finishes of various types of seam 
less mechanical tubing. Tubular Product 
: ; Div., Babcock & Wilcox Co., Beaver Fall 
your products...eliminate double Renin 


sional tolerances, costs, machinability and 
the quality and dependability of 


inventory and costly locking Circle 80, inside back cover 
devices. ® locking bolts are cor- ELECTRIC BRAKES. CLUTCHES 
rectly engineered to solve tough CONTROLS—Catalog Digest WEB 62 


; , . S$ pp. Characteristics and mode <¢ 
| OCKING vibration problems safely...surely ane ea Mink eke 


... economically. Co., Beloit, Wis 


BOl TS Circle 81, inside back cover 


COPPER AND BRASS-—Stock List 

pp. Items and sizes available for immed 
That ite shipment. ‘Tabbed for cas feret 

American Brass Co., Dept. RS, Wat 

20, Conn 


DO N “at Circle 82, inside back cover 

MINIATURE BALL BEARING vat 
WORK log, 24 pp. Standard radial be a 
LOOSE 


tabulated according to bor 

bearing with grooved raceway o1 

seat, angular contact bearings, thru 

ings with grooved raceway and 
bearings are also discussed. Supplemente 
with engineering notes. Miniature Pre 


sion Bearings, Inc., Keene, N. H 
Circle 83, inside back cover 


NUMERICAL CONTROL—Catalos 

pp. Historical development 

pplication and implementatic 

oncept of numbers and 

analysis. Als taft and facil 

ompany are described. Concord Cont 

1282 Soldiers Field Rd., Boston, Mass 
Circle 84, inside back cover 
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METAL LETTERS—Catalog, 12 pp. Pat 
tern and tablet letters, branding letter 


nark ind monogra 


} 


ind stvles 
P.O. Box 981, 18 
E.., Canton, Ohio 
® : 
NYLOK PLACE LOCK SPIN LOCK niatiiath tiatite Mice delete 
Effective against gasoline, A vibration-proof fas- Angle washer-head teeth 
alcohol, oil, and air leaks. tenerthat needs no lock permit easy tightening... 
They thread easy...stay washer. Self-locking prevent loosening...main- 
locked in ANY position feature keeps them tain original tightness... #. 
...meed not be fully wrenchtightonassem- grip tighter under extreme mts and lubricants. W n 
seated. Permanent insert blies and components’ vibration. An oil and ional diagrams, cutaways and phot 
of tough, resilient nylon subject to shock, im- water-tight fastener pro- Marvel Engineering C N. Han 
won't shrink, dry, age, or pact, rotation, or vibra- _ viding excellent electrical Ave., Chicago 4) 
turn brittle...WON'’T tion. For use in tapped contact. Carburized teeth Circle 86, inside back cover 
vibrate loose. holes...or with nuts. r wear. ; 
" : for strength and longwear. == 6) ENOIDS, COILS, ELECTRICAI 
rns anes See COMPONENTS-—Catalog, 6 pp. II 
For quotes or further information call one of our trated descriy 
ty of coils and special products. Ander 
e 3 convenient service centers on Controls, Inc., 2777 Mannheim Rd 
Des Plaines, Il 
WESTERN OFFICE EASTERN OFFICE CENTRAL OFFICE : 
Chicago New York City North Tonawanda 
HArrison 7-2179 REctor 2-1888 JAckson 2400 (Buffalo) TEFLON GASKETS AND O-RINGS 
Bulletin 327, 6 pp. Construction and 
BUFFALO BOLT COMPANY tyles of paskets available, including 
Division of Buffalo-Eclipse Corporation ind dimensions. With tables of stan 
NORTH TONAWANDA, N. Y. (Continued on page 192) 


FILTERS Catalog 108 S pp ( 


iils, operational information and 


pecifications of filters for hydraul 


sions Of solenoids and va 


Circle 87, inside back cover 
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WELDED 
TUBING 





ad 


Once machined from solid bar stock, this machine gun flash hider was Positive sanitation, non-contaminating, non-corrosive, non-breakable 
g 9 

produced at a 92% saving in cost by forming from Welded Carbon —all these call for Welded Stainless Steel Tubing in hundreds of 

Steel Tubing. Posteurizers like these and all sanitary services 


Reduce fabricating costs —Insure purity 


CHOOSE WELDED STEEL TUBING 


Carbon - Alloy: Stainless Steel 


| 
| 











Easy workability, outstanding uniformity, or gases, or move at high RPM—there is a 
wide range of grades make Welded Tubing grade, size and shape of Welded Tubing 
applicable to nearly every use requiring a that will do your job best. For all tubing 
hollow part. Whether a mechanical com- applications, consult a quality tube 
ponent, a structural use, to convey liquids producer. 


Design inspiration for you 


The 260-page Handbook of Welded Steel Tubing « 


tains inspiration and data for tubing designs. For you 


copy, write on your company letterhead, giving your t 


FORMED STEEL TUBE INSTITUTE 
850 HANNA BUILDING * CLEVELAND, OHIO 
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TWO GREAT NAMES 
IN ORIGINAL EQUIPMENT... 


e drive equi 
eered and 


7 - 
build 0 ee 8 WO (20 


Speedometers 
Most complete line of electric or mechanical speedometers, 
including 160 MPH type, both types approved for military 
applications. Heavy-duty construction for long life. 


—, 


da »\ Electric 2-Speed Adapter 


Automatically corrects 
peed ter reading when 
vehicle is operated with a 2-speed 


rear axle. Variable ratio design 
permits application on all makes. 


gned, engin 


Pment 
“tured to your 5 


manuf 








Gauges 


preference © sein 
to help sell 


Bourdon Tube. 


Safety Panel 


Continuous, automatic protection for 
unattended engines. Automatically 


\ meee j shuts off engine before oil pressure 
drops too low, or engine temperature 
. Custom-Built Panels tess too Sigh. 


Complete instrument panels custom- 

built to your specifications. Stewart- Hardware 
Warner also manufactures flexible Includes all 
shafts, gears, adapters and other types of hood catches, 
drive equipment—everything you fasteners and 
need for complete application. brackets, handles. 


Hand Guns and Fittings Accumite 
Spring-primed — handles all regular Automatic centralized lubrica- 
pressure gun greases. Positive deliv- _ tion. No limit to number of 


ery...up to 10,000 Ibs. pressure. bearings served. For trucks, 
Armorhard fittings for every purpose. trailers, off-highway equip- 


WORLD LEADER IN LUBRICATION ment and passenger cars. 
EQUIPMENT 
Alemite is the origindtor of high pressure lubrication 
lt offers the most complete ling elelelolaate| 
as standard equipment throughout the world for 
automotive farm and industrial use 


oe STEWART WARKER 
a? 
For further information, write 


Stewart-Warner, Dept.W-117 
Original Equipment Sales ORIGINAL EQUIPMENT SALES 
1826 Diversey Parkway, Chicago 14, Illinois 
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alt the EXTRAS 


are standard with 


pacemaker 


@ NEW exclusive ingenious cushion de- 
signs . . . Super Cushion Flexible 
Seals for Air... New Self-Aligning 
Master Cushion for Oil 


@ STRONGER than outmoded tie rod de- 
sign, proven through actual tests. No 
tie rods to stretch 


@SOLID STEEL HEADS throughout the 
full line. 


@ COMPACT DESIGN eliminates tie rods, 
increasing the strength and reduc- 
ing mounting space required, pro- 
viding extra room for adjacent equip- 
ment. 


@ HARD CHROME PLATED body bores 
and piston rods... assure you of 
long trouble-free service. (Standard 
at no extra Cost.) 


@ METALLIC ROD SCRAPER, nor just a 
wiper, actually removes foreign mat- 


‘ ter from the rod. 
Member o 


the National 
Fluid Power 
Association 


@ PILOTED PACKING GLAND with ex- 
tra long bearing. Additional strength 
and support to the piston rod. 


@ OIL pressure to 750 p.s.i. AIR to 200 
p.s.i 


iF F< DELIVERY 
 ‘'\~ OFF THE SHELF! 


You save 40 % space when you switchfrom out- 
moded tie rod cylinders to the T-] Space- 
maker! It’s stronger, too! Fits right into auto- 
mation programs in countless plants. Delivers 
top performance and dependability with a big 
plus in advanced features. Wide range of styles, 
capacities . . . reduces man-hours and costs in 
all kinds of push-pull-lift operations. Off-shelf 
delivery in 64,000 combinations! 

NEW LITERATURE—Send today for new 
% Catalog SM56 with complete engineerin 

a ee >) tails on Spacemaker line. Write The alee 

eer ae —- Johnson Co., Jackson, Mich. 


23) OMKINS-JOHNSON 


1-d SPACEMAKER  . provides edditions! room fer 
edjocen! equipment witheu! secrificing swengeh 
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VIKING PUMPS 
any way you 
want them 


stripped models 


The internal working parts of original 
Gear-within-a-gear” Viking pumps are 
available to fit into your integral casing 
Conserves space, piping arrangement 
drive equipment, etc. Available in 2 
1¥2, 3¥2, 5, 10, 18 GPM and larger 
Positive, self-priming, capable of han- 
dling all types of liquids up to several 
hundred pounds discharge pressure, in 
many models 


custom models 


No matter how you wish to apply the 
positive self-priming Viking pump, it can 
be custom built in the size and casing 
design to fit your piping and drive ar 
rangement. Thousands of individual prob 
lems have been successfully answered with 
specially designed Viking “Gear-within 
a-gear” pumps. 


standard models 


Pick any standard Viking pump in 21 
sizes from 24 to 1050 GPM, in many types 
of mounting and drive arrangements 
They are available from over 750 cata- 
loged models 


Send your pumping problem today 
and ask for bulletin 57Sx 


VIKING PUMP CO. 


Cedar Falls, lowa, U.S.A. 
In Canada, it’s "“ROTO-KING” pumps 


See Our Catalog In Sweets Product Design file 


192 
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Circle 88, inside 


INVESTMENT CASTINGS 
12 Facilit u escribed 
Pr 
N. Spaulding Ay Chi 
Circle 89, inside back cover 
STAINLESS STEEL FILTERS—Catalog 


54-101, 12 pp Characteristics 


} 


applica 

on data and specincahions on porous, 

sintered stainless steel filters A select 

hart with instructions, plus filteration 

lata tabl added features. Cuno En 
ring Corp., Meriden, Conn 


Circle 90, inside back cover 


SERVOMOTOR~—Data Sheet 9 2 pp 
Details of vomotor—Size 11, 115 v 
haracteristics 


( speed cury 


Circle 91, inside back cover 


RESISTANCE WIRE AND RIBBON 
talog M-57C, ] Describe 60-1 ¢ 


r apphicatiol 
prices and 
+ + r rQ , ‘ + 


] 
tions indard 


diameters and ribbon widths and t 


nt temperat irc 
and wattag 
Hoskins Mfg 
Detroit 


Circle 92, inside back cover 


Letterhead Requests Only 


Manufacturers who published following 
literature ask that requests for copies be 


made on company letterheads. 


SPIRAL-BEVEL SPEED REDUCERS 
Catalog SB-57, 41 py 
features, speci rT ind ordering infor 


Contains design 
mation, sele i ble r\ factors and 


irrangements, dimensions, horsepower! rat 


ing, and parts list. Philadelphia Gear 
Works, In Er Ave. and G St., Phila 


delphia 34 
METAL STAMPINGS STANDARD 

Section 10 of Proposed American Drafting 
Manual Y14, 22 pp 
draft of standards for drawings and drafting 
practice. Available from Frank Philippbar 
Standards Dept., ASME 29 W. 39th St 


Standard lentative 
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HAS THE ANSWER 
TO YOUR FLEXIBLE 
TUBING PROBLEMS 


It's “Flexineering”— the technical 
help of Penflex engineers on your 
specific design, application and in- 
stallation plus the “know how” to 
supply just the right flexible tubing 
for your need. 

If you want to convey air, water, 
steam, gases, volatiles; granular, 
abrasive or light solid materials... 
or require flexible connections that 
“give” with vibraticn, expansion, 
contraction, come to Penflex. Its com- 
plete line of bronze, galvanized and 
stainless steel, corrugated and in- 
terlocked tubing is rugged . . . safe 
at high pressures and temperatures, 
free from metal fatigue. All types, 
all sizes in ¥%e” to 24” LD. 


GET YOUR COPY 


Write Pennsyl- 
vania Flexible 
MetallicTubing 
Company, Inc. 
72389 Powers 
Lane, Phila. 42, 
for “Flexineer- 
ing” helpful 
book on ing. 


PENFLEX 


TIGHT ASA PIPE BUT. 
FLEXIOLE 
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Ultra-Strength Steels Boost 
Tensile Strengths to 300,000 ps1. 


Ten years ago, engineers considered 
180,000-psi tensile strength in steels the 
maximum they could use safely. 

Today, alloy with minimum 
strengths of 220,000 to 300,000 psi are 
being used commercially. These ultra- 
strength steels have the ductility and 
toughness needed for structural appli- 
cations. At tensile strengths above 
220,000 psi, they show more strength 
per pound of product than high-strength 
aluminum alloys. And at 260,000 psi, 
they are approximately 15% lighter 
than aluminum alloy products of the 
same strength. 

Molybdenum is an essential element 
all of 
the 


steels 


these steels. 
higher strengths 


in almost 


How are and 


Bulletin Shows 
How to Get Heat Resistance 


in Cast tron 


In cast iron, heat resistance can mean 
different growth, 
to heat checking, to scaling, or to de- 
formation under load at high tempera- 


things: resistance to 


ires. 
“Why Moly Iron? +5” contains a 
chart showing the specific kinds of heat 
resistance needed by parts such as brake 
drums, melting pots, piston rings and 
so on. This chart also lists the best type 
of iron to use and the proper alloy 
additions. A number of detailed case 
histories document this useful bulletin. 

For a free copy of “Why Moly Iron? 
circle #2. 


oO 


New Coatings May Solve 


Moly’s Oxidation Problem 


The most important obstacle to using 
molybdenum at high temperatures is 
eing overcome. Oxidation is the prob- 
lem; at temperatures over 1000F, mo- 
lybdenum oxidizes rapidly. 

Newly developed coatings offer molyb- 
lenum needed protection. Three 
types are promising: 


the 


1. Electro-deposited chromium and 
nickel layers which protect molybdenum 
to 2000F. 
2. Sprayed coatings of aluminum-chro 
mium-silicon alloys, and nickel-boron 
alloys, which have proved effective at 
2000-2400F. 
3. Ceramic and molybdenum disilicide 
coatings which hold promise of protect 
ing molybdenum from oxidation at even 
1igher temperatures. 

Digested from “Protecting Molybde 
num at High Temperatures” by Julius 
Harwood, Materials & Methods. For 


reprint of entire article, circle #3. 
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strength/weight ratios of these steels 
being used? Until recently, they'’v 
been utilized almost exclusively in air 
craft components, such as landing gear. 
Now, however, they’re being considered 
wherever weight and space savings com 
pensate for higher fabrication costs . . 

as, for example, in equipment that must 
be moved (portable tools) ; 
leys, belts, liners; 
operating at high 

where inertia is a factor ; 
materials-handling as 
cranes; and transportation equipment 


Like fo know 


; 


gears, pul 
machinery 
stresses: mi 


heavy 
achinery 
design 
equipment, such 
were abo 
strength steels and their pro} 
the 


free 


names of manufactu 


booklet, circle #1 on the 


Booklet Deals with 
Molybdenum Joining 
Techniques 


Recent progress in joining molybde 
num, and suitable means for protecting 
it from oxidation, are opening up new 
uses for molybdenum and its alloys in 
structural for high-tempe- 
rature service. 

“A New Look at Joining Molybde- 
num” by R. R. Freeman and J. Z. 
Briggs, both of Climax, analyzes the 
factors involved in joining and 
discusses the methods available. 


For the free 


components 


] 
mo.y 


hool tc # 
be et, circle - 


List of Moly Literature 
Now Available 


Copies of more than 30 recent pieces 
of technical literature on molybdenum 
are available from Climax Molybdenum 
Company. For a free list of these, in- 
cluding titles, authors, sources and 25- 
30 word summarie 8, just cirel 


Steels for Power-Plant, 
Refinery Equipment 
at 900-1L1LOOF 


Designers of power-plant and refi 
nery equipment who need to select steels 
for applications at 900 to 1100F will 
be interested in a copy of “Chromium 
Molybdenum and Chromium-Molybde 
num Vanadium Steels for power-plant 
and refinery service up to 1100F.” 

This paper, presented at the ASME 
annual meeting by George V. Smith, 
Bard Professor, Cornell University, 
appraises literature on the subject and 
draws some new, objective concl 

For a free 


isions. 


, 
reprint, circle 
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New Climax Alloy Proves 


Unusually Wear Resistant 


These Climex 321 


proved highly resistant to wear in our ball mill 


liner castings, made of 


discharge launders. Severe wear normally 
occurs in this operation as a result of erosion 
from the coarse pulp flowing out of the ball 
mill discharge 
If you need 
—r ° 
al, you 


new Climax 


highly 


mater 


contain 
molybdenum 


balanced, 


martensitic 
ng nickel, « 
in proportior hat are well 
both metall and 

We've 
own mining operat 
results. ( 
liners and gr 
excellent wear 


and 


irg) economically 
been ising v4 Alloy in ul 
ons with exceptional 

tests in ball mill 
inding balls proved its 
properties. 


ompar 


resisting 
Because this alloy is relatively new, 
service results er applications are 
not yet available. However, our 
tory studies and data indicate it should 
prove suitable for the general run of 
ibrasion-resistant castings of the 
tensitic white iron type—suc! 
sand and dredge pump 
pug mill knives, mixe 


n ot 


labora 


mar 


shoes, 
parts, 


; 
té 


Climax 321 can be melted in a « 
r electric f and cast ir 
sand or perm (chill) mol 
a normal 


Rockwell “‘¢ 


irnace 
anent 


naraness 


| 
as 


range of 56 


Composition: Carbon 3.00 
Silicon 0.30 Manganese 
Nickel 2.75-3.25 
>; Molybdenum 
0.15 max.; Phosp! 


vu OU; 
u SU; 
>” 


data . role 


aaa as sas a sae 


Climax Molybdenum Company, Dept. 61 
500 Fifth Avenue, New York 36, N.Y 
I'd like 
1 2 3 “4 5 6 


more information on 


Nome 
Company 
Address 


City 





PREVIOUS 


Drill bolt holes in = 


“clip angles.” 
Weld clips to stringer. 


Drill holes in rake 
blades. 


Mill stringer slots in 
rake blades. 


Bolt rakes to clip angles. 


REPEAT FOR EACH 
BLADE 


PROCEDURE 


_ 


grrince® 


stringer. 


stringers. 








Use of Cooper Alloy close-tolerance shell cast- 


ing eliminates 3 out of 5 machining operations 
for Dorr-Oliver rake classifier blades, showing 


How to Cut Fabrication Costs with 
Close-Tolerance Stainless Castings | : 


Previous method of attachment 
of 
angles” 


rakes to stringers was by “clip 
welded to stringers, drilled 
and bolted to simple flat blades them- 
and slotted 
Construction was expensive, and often 
unsatisfactory, in that heat of weld- 
ing tended to put rakes out of align- 
ment. 


selves drilled shown. 


as 


In redesigning, Dorr-Oliver decided 
to eliminate the clip angle as a sepa- 
rate third piece by incorporating it 
into the blade castings. Original con- 
ception rough slots and 
holes, then mill and drill them to di- 
mensions. Cooper Alloy, after study 
of the piece, determined that with 
close-tolerance plastic shell cores, both 


was to cast 


bolt holes and stringer slots could be 
cast directly in the rake blade, with- 
out need of further machining. Also, 
that by using right- and left-hand 
patterns of rake flanges, ¢ rake 
blades could bolted to stringers 
with one set of bolts. 


wo 


be 


Casting requirements stringent 

= Bolted face of each of the upright 
flanges required a smooth finish 
(250 A.S.A. Standard). 


194 





ecisely 


Type H rake classifier mace 
of Stamford, 
solid mixtures into two fractions acc 
particle size 
t lowe 


settle to 


oval track due t« 
of rocker head, 


» next rake with 
ither r 


1 Drill bolt holes in 


Bolt one-piece castings 
(complete with holes, 
slots, and flanges) IN 
RIGHT- AND LEFT- 
HAND PAIRS, to 


by Dorr-O 


Conn., separates solid 


Fine materials overflow wit 
end of inclined tank: larger pa 


tank bottom, are continuous 


inclined slope and dis- 
charged ‘‘over 
Rake 


top 
move 

»>motion 
must be 


blades in 


aligned to 
settled material up 
rut 
craping or undue 


ance 





cored holes had to be smooth, 
to +.010", 
positioned 


accurate and precisely 


for proper fitting of 
parts. 

Stringer slots had to be precisely 
positioned, accurate in dimensions 
to +.025”. 

Multiplicity of patterns for differ- 
ent widths of rake blades had to be 


reduced, for economy. 
Casting solutions For the critica! 
bolt shell 
“cake” cores, capable of holding pre- 


SHELL 
CORE ~ 
id 


= 
——— ld — os 
I i 
t SAND 


CUTAWAY ELEVATION: 
ENTIRE PIECE IN DRAG 


&* PATTERN 
Za 
| 
>. 
> 
SHELL 
b CORE 


ADDED LOOSE 
To save cost of a complete new pat- 


flange faces and holes, 


casting cise dimensions 





down to 010°", 
were 
They 


serted and be- 


prepared 








were 1n- 





came an integral 
part of the green 
that 


less 


sand molds 
formed the 
critical oute1 
blade areas. 


PATTERN PIECE 


tern for each rake size, all sizes of 
rake were designed to have the same 
blade thickness and flange dimensions. 
Patterns were then made of the nar- 
rowest-width blade series, 


in each 
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loose 


pattern 
blade 


plreces 
increase width of 


rake sizes 


Results —“Thes« 
Dorr-Oliver, 
cast, with no additional mac} 
kind 
surfaces smooth, 
better than 
welded assembly. 


rake bk: 
“were 


used 


any Dimensions were 
and finishe 
with previ 


New 


ment 
piec ec 
dure saves time and handling 


has reduced our manufacturing 
on this piece considerably 
Such economy possibilities are avail- 
able in almost any shape, 1 


how simple, or how 


» matter 
“cut-and-dried” 
Cooper Alloy has specialized for 35 
years in achieving such uncommon 
results in close-tolerance stainless 
the 


steel castings, and can do 


same 


for you. 


ake advan- 
tage of our Foundry Engrg. Service? 
Just send us (without obligation 
blueprint or outline of your problem 


To check on it, why not t 
a 
part, for cost analysis, to: Foundry 
Products Division, COOPER ALLOY 


CORPORATION, Hillside, N. J. 
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AT CHICAGO BLOWER COMPANY 


DIEHL motors increase product acceptance 


tant power drive is concerns 
lent, Fred H. Gohl,”’ 

he very best when we 
a DIEHL mot 
In more thar 
re has been a failure. And 
nwid f DIEHL 

izec i ns \ 1 are never farther away tl 

the nearest telephone if maintenance or repairs should 
needed. These two factors, he says, have definitely contributed 

to the increased acceptance of their products and expl 

why Chicago Blower is a consistent user of DIEHL motor 
This is another example of how a forward-looking manufac 


turer turned to DIEHL for help in building equipme: 


Baltimore * Chamblee, Ga. * Charlotte * Chicago * Cincinnati * Los Angeles * 
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DIEHL MANUFACTURING COMPANY 


THE SINGER MAN FA TURING COMPANY 
Finderne Plant, SOMERVILLE, N. J 
*lease send me Cons lated M 

No. PE 11 —3540 

"lease have a DIEHL rey 


NAME 


COMPANY 


Milwaukee * Needham, Mass. * New York * Philadelphia * 


Syracuse 





This new drive 


starts loads smoothly... 


with smaller motors 


...and gives 100% efficiency 
at full load! 





FLEXIDYNE 








Lien 





1el conveyor, 225 feet long 

500 tons of sand and gravel per 
8 to 16 hours a day. 

With Flexidyne, the motor picks up the 

load easily and smoothly. Power invest 

ment is reduced, power costs cut, main 


nance simplified and conveyor belts 


protected against breakage 


a 


+ 


Flexidyne, the Dry Fluid Drive, is the 


new development that starts loads 
that protects against shocks 
and overloads, that saves power and that 


gives 100% efficiency at full load! 


smoothly, 


The ‘“‘dry fluid’ in Flexidyne is heat 
treated steel shot. A measured amount, 
called the flow charge, is contained in the 
housing, which is keyed to the motor 
shaft. When the motor is started, centrif 
ugal force throws the flow charge to the 
perimeter of the housing, wedging it be- 
tween the housing and the rotor which 
transmits power to the load. 


After a momentary slip between 
.0using and rotor, the two become 


*ked together and achieve full 


CALL THE TRANSMISSIONEER, your local Dodge Distributor. Factory 


trained by Dodge, he can give you valuable help on new, cost-saving 


methods. Look for his name under 


Power Transmission Machinery” in 


in your classified phone book, or write us. 


Product 








HOUSING 





load speed without slip and at 100Z effi- 
ciency during the running cycle. Changes 
in weather—hot or cold — inside or out— 


io not affect operation of Flexidyne. 


Flexidyne is now available in 8 sizes — 
for use with electric motors and internal 
combustion engines from 1 hp to 300 hp. 
While each size is power rated, the flow 
charge can be varied at will to give tailor- 
made torque for your particular job. Write 


for Bulletin A-640 


DODGE MANUFACTURING CORPORATION 
1200 Union Street, Mishawaka, Indiana 


DODGE 


> of Mishawehke, Ind. 
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Take Your Seats Please 
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PRODUCTS 


you 
ey — 


TORQUE-ARM 
SPEED REDUCERS 


Cost less —deliver more! 


a 


TAPER-LOCK 
SHEAVES 


sy on— easy off! Mount f sh! 


TAPER-LOCK 
SPROCKETS 


No reboring — no wa 


; 


Write for Bulletins! 


Torque-Arm Speed Reducers 
1 to 100 hp. Bulletin A-637 


, 
sizes 


Taper-Lock Sheaves. Drive tables 
and technical data. Bulletin A-66! 


Taper-Lock Sprocket and Dodge 
Roller Chain data. Bulletin A-644 


DODGE MANUFACTURING CORPORATION 
1200 Union Street + Mishawcka, Indiane 


+ of Mishawaka, Ind. 





CHROMALOX 
ELECTRIC 
TUBULAR 
HEATERS 


...bend to the shape 
you need 


Here your quick, efficient and economical 
answer to hundreds of electrical heating prot 
lems. Clamp to metal surfaces, fit into machined 
ast into metals, immerse in liquids 
nstall in ovens and ducts. 

Chromalox Electric Tubular Heaters 


rdered in straight lengths or factory 


groove 


nearly any shape required 
heath metal and wattage to match 


ion and operating temperatures 


FREE — Send today for these 
2 BIG HEATING HELPS 
Catalog 50 describes 
complete Chromalox line 
f “packaged” heaters, ele- 
ments and controls. 
Booklet F1550 “101 
Ways to apply Electric 
Heat 
C-2110-A 
Edwin L. Wiegand Company 
5 Thomas Boulevard, Pittsburgh 8, Pa 
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DESIGN ABSTRACTS 


Papers from ASLE-ASME 
Lubrication Conference, 
Toronto, Oct. 7 


Behavior of Lubricating Films 

rhis investigation was carried out t 
determine behavior of the lubricating 
bushings having oil entry 


film in 
in axial groove 
under 
static or sinusoidally varving load 
Cavitation 
lightly 


or dynamic loading conditions. Unde 


through a single hole 
x a circumferential groove, 
occurred, except for 
loaded bearings, under static 
sinusoidal loads, up to the maximum 
load alternation used in the tests 
500 per min), the film could form 
ind reform at each loaded region of 
the bearing. In doing this the load 
supporting film moved intermittently 
within the clearance space in the direc 
tion of shaft rotation at a speed equal 
to the alternation of the cyclic load 
Vhe effect of this behavior on bearing 
characteristics should be investigated 
Abstracted from “Behavior of the Lubricating 
Film and Side Leakage in Dynamically Loaded 
by M. N. Oxdag, ASME paper No 


Bearings 
57—Lub-5 
Turkey 


Istanbul Technical University 


Effect of Wear Particles and 

Adhesive Wear 

Ihe wear rate and friction chai 
stics of certain combinations of 


ind stainless steels were in 


thes¢ materia 
it unit pressur 
] 


300,000 psi in demineralized 


oom temperature 


whe nh 


ire plotted 
, 
in coordinates they an 


roximated by two 


str 
1 connecting knee Since 
pe of the line at the higher str« 


} 


many times greater than the 


it the lower stresses, the wear rate 
sharply at some 


Chis has led 


ipparent critical stress 


ippears to increasc¢ 
nominal contact stress. 
to the term 


Wear rate 


inches per in. of travel de 


varies from 0.01 to over 


g on contact pressures, material 


nations and speed of sliding 


! a ffi rents varv from | 25 ry 


0.80, again depending on 


material 


ombinations, speed ind loac 


Effect of Wear Particles and 
by E. B. Sciulli and G. M 
Philadelphia 


Abstracted from 
Adhesive Wear 
Robinson Franklin 
ASLE paper No. 57LC-2 


Institute, 


Effect of Lubricants on 
Gear-tooth Fatigue 

This paper reports progress mad 
Southwest Research Institute on an 
investigation sponsored by Wright 
Air Development Center: into effect 
gear-tooth surface 


+ 


\n important aspect 


+ 


of lubricants on 
fatigue (pitting). 
vf this investigation was de elopment 


gave limiting 


l 
f a lab test method that 


pitting within a short time 


I 


Several definitions of limiting pit 


ting were considered; most satisfactor 
was the incidence of pitting on thre¢ 
nonconsecutive gear teeth—of  sucl 

clearly discernible 
Using this test 


= } 
xerformance of 12 lubr 


severity is to be 
without magnification 
method, the 
determined covering a 

Rvder g¢ 

it least 

ional 

] predomi 
oth surface fa 

undetermu 
characterist 


Abstracted from “Effect of Lubricants on Gear 
tooth Fatigue by T. F. Davidson, WADC 
Wright-Patterson Air Force Base, and P. M 
Ku, Southwest Research Institute. ASLE paper 
No. 57LC-10 


Bearings for Liquid Metals and 

Other Fluids 

Various combinations of materials 
in the form of thrust b 


is SodiumM-pt 


| 
ind spindle oil. It 
fluids certa 


be made te perform 


these 


vnamic bearing 
With these 
unique combinations it is pt 


btain film thic 


10x10° in. by extreme weat 


knesses of the 


haracteristics of bearings wi 
this degree are reported, and me 
isms of observed effects discussed 


Abstracted from “Boundary Lubrication, Wear 
in, and Hydrodynamic Behavior of Bearings for 
Liquid Metals and Other Fluids by L. F 
Coffin, Jr., General Electric Research Labora 
tories, ASLE paper No. 57LC-6 

(Continued on page 201) 
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Designed for you...the motor buyer... 
an entirely new motor shaft, that 
assures longer life, more dependable 
motor power for your laundry 


equipment product. 


This new 5%” shaft reduces bearing 
wear...provides rapid heat 
dissipation ...greater load-carrying 
capacity...lower average noise 
level...reduced end play, and prac- 


tically stops end-play “growth” 


Just another reason to always 
specify Emerson-Electric Custom- 
Engineered motors! WRITE 
TODAY for complete details 
Dept. M-83 

The Emerson Electric Mfg. Co., 

St. Louis 21, Mo 


Shaft (left) is now being replaced 
by new-design 54” shaft (right) 
in all Emerson-Electric Motors 


for laundry equipment. 


EMERSON-ELECTRIC of St. Louis 


@eeeereeeeeeeeeeeeeeeeeeeeeseeseeseseeseeeeseeeeeeeeesese 


eeeeeeeeeeeeeeeeeeeeeeeee 


LIVE BETTER ELECTRICALLY since 1890 
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IMPROVED! SEALED COIL, TELEPHONE-TYPE RELAY. 











cis Th 


NEW! DUAL HERMETIC SEAL 
INCREASES RELAY RELIABILITY 
AND TEMPERATURE RANGE 


LOOK AT THESE GREAT NEW FEATURES Hermetically sealing the coil of the MH “Seal-Temp” 

increases the reliability and life of this popular 

New bobbinless coil 

saves space, permits Mycalex stack Considered a major reason for relay failure 
Teflon wire and due to ou 

5 end washers and 


se of more ampere tgassing of the coil has been eli 


turns of Teflon coated : 
wire with no increase j ceramic pushers, 
in coil diameter, | plus sealed coil, The “Se: mt las a temperature 


process. 


ermit high ‘ em 
P nee than ordinary relay . from —65° C to 
temperature : - 
operations. y constructing the ick of Mycalex, emy 


Hermetically 
oneal (Tested up to and by using Teflon coated wire throughout: 


coil prevents . ‘or applications where reliability, long life and b1 


gases from he MH “Seal-Temp”’ 


contaminating 
conbects. answer. Write, wire or call today for complete in 


POTTER & BRUMFIELD, INC., PRINCETON, INDIANA / SUBSIDIARY. OF AMERICAN MACHINE & FOUNDRY COMPANY 


a. 











Abstracts 


Friction and Lubrication at 
Temperatures to 1000 F 


ois High-temperature lubrication 
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) MH “SEAL-TEMP” 
& RELAY 


GENERAL: Insulating Material: Ceramic, Mycalex and Teflon. 
Insulation Resistance: 1,000 meg ohms min. 
Breakdown Voltage: 500 V. RMS. 

Shock: 30g's. 

Vibration: 5g's 55 to 500 cps.; .032” max. 
excursions 5-55 cps. 

Temperature Range: — 65° C to +125° C. 

Pull-In: Approximately 75% of nominal voltage 

at 25°C. 

Terminals: Miniature plug in; hook end solder. 

Enclosure: Short “M" Can, hermetically sealed. 

CONTACTS: Arrangements: Up to 6 springs per stack. (4PDT) 
Material: Ye” Silver (others available). 
Load: 5 amp. 115V. AC resistive. 
COILS: Resistance: Up to 22,000 ohms. 

Power: 100 mw per movable arm min.; 4 watts max. 
DC at 25° C. (200 mw min. to meet shock or 
vibration requirement at 25° C.) 

Duty: Continuous. 

Insulation: Teflon. 

Coil Chamber: Hermetically sealed. 
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P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ay a ee Pe eee 
ELECTRONIC, ELECTRICAL AND REFRIGERATION DISTRIBUTORS at Temperatures to 1000 F,” by E. E. Bisson 
R. I Johnson, and W J. Anderson, Lew 


Flight Pro, n Laboratory, ASME paper N 
57-Lub-1 


r © 
otter &. Buundield, ine. Solid Film Lubricants at 
=» High Temperatures 


PRINCETON, INDIANA 


SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 
Manufacturing Divisions also in Franklin, Ky. and Laconia, N.H. 


Mail the coupon P 
for complete engineering Potter & Brumfield, Inc., Princeton, Indiana 


data on the new Attn: T. B. White, Brig. Gen. USMC (Ret.) 
MH Series, plus new Special Projects Engineer 
compact catalog of 
stondard type relays. 
If you need answers 
to a specific application relays. 
problem write in detail 


Whe 


Please send me complete engineering data on the new MH 
Series Relay plus the new compact catalog of P&B standard 


Nome 


Company 


fi 
7 


Address 





New timing motor rated 60 in-oz torque... 


New permanent magnet motor 
series by Cramer includes ‘‘double- 
strength’’ and military versions 


High torque output, truly synchro- 
nous operation, instant starting and 
stopping, are inherent features of 
permanent magnet timing motor de- 
sign. These advantages have been 
optimized in the new Cramer Type 
117, resulting in a motor line with 
maximum application flexibility. 


Five basic versions 
Series 117 comes in five basic forms 
1) Form P, the standard, highest 
quality 30 in-oz (at 1 rpm) instru- 
ment motor, (2) a militarized version 
of Form P, (3) Form H, a “double 
strength”’ version, (4) Form M, for 
economy in high volume use, and 
5) Form N, a compact, cylindrical 
gear-train model. 

All have these features: instant 
starting, absolutely synchronous 
operation, and permanent magnet 
braking. Coil voltages up to 250V ac, 
50 and 60 cycles. Input less than 2.5 
watts at rated voltage. Temperature 
rise only 35°C. Ambient temp- 
erature range —20°F to +130°F. 
Gears all hobbed, with drawn pinion 
rod. Underwriters’ Laboratories ap- 
proved. 


NEW CRAMER TYPE 117 MOTOR. 
The Type 117 motor, in its several 
forms, replaces Cramer Types 111, 
112, 113, 114 with greatly improved 
performance, 


Standard for quality 

The standard version of the Type 
117 motor, Form P, is rated 30 in-oz 
torque at 1 rpm. It’s ideal for instru- 
ments and industrial control devices 


requiring field-proved dependability, 
timing accuracy and longest service 
life. Oilite rotor bearings, bronze 
upper and lower output bearings, 
and a ball thrust bearing backing up 


202 


the output shaft give exceptional 
life and performance. A soldered gear 
cup cover keeps dirt out and lubri- 
cant in. Over 100 available speeds 
from 1 rev. per second to % rev. 
per day. 


IMPROVED BEARINGS help double 
life expectancy of Type 117 motors. 
Forms P, H feature ball thrust (A) in 
lower output bearing. All forms boast 
hobbed gears throughout (B), and 
Oilite rotor bearings with permanent 
supply reservoir (C 


Double-strength version, too 
Type 117 is offered also in a “‘double- 
strength”’ model, (Form H) rated 60 
in-oz at 1 rpm. Applications are in 
heavy chart recording devices, high 
speed counters and the like, requir- 
ing high torque at fast speeds —as, 
for example, in the Cramer Type 
640E running time meter which reads 


in 1/10 seconds. Readily available in 
speeds 60 rpm to 2 rpm. Like the 
Form P, external finishes are tin and 
cadmium plate, protected by clear 
iridite. 

A form for economy 

Economy for volume applications is 
dominant in the Type 117, Form M 
motor. It has the same torque and 
wide variety of speeds as the stand- 
ard industrial version, Form P, 
above. A few differences: Ball thrust 
bearing is not used. Gear cover is 
crimped (instead of soldered) and 
external finishes are natural brass 
and black oxide. Advertising dis- 
plays, appliance timers, vending ma- 
chines are typical applications 


This one saves space 
and money 


A space-saving cylindrical gear train 
same diameter as the basic motor 
is the big feature of Form N, Type 
117. Basic motor is the same as the 
economical Form M above. Ideal 
for limited space applications, Form 
N is offered in speeds from 60 rpm 

to 1/12 rpm. 


MilSpec model 

The militarized version, identified as 
“Form P, Military,” is practically 
identical with the standard version 
except for the coil which (here) is 
vacuum impregnated and supplied 
with high-temperature rated insula- 
tion on the leads. Ambient operating 
temperature range —55°C to +85°C. 
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SHAFT INFORMATION, DIMENSIONS A.B.C.D, ON REQUEST 








DIMENSIONS: Type 117 motor, Forms P, M and H (left). Form N (right). 


Write for complete data on the new Cramer Type 117 motors today. Or 
better yet, ask your nearest Cramer representative to tell you about them. 
Cramer Controls Corporation, Box 7, Centerbrook, Connecticut. 


TALK IT OVER WITH 


CRAMER CONTROLS 


CORPORATION 
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— CYANAMID —_—_ 
PLASTICS NEWSFRONT 











BABY-FEEDING WARE WITHSTANDS NEW LOW-COST ELECTRICAL 
FREQUENT BOILING—AND BABY OUTLET SYSTEM 


Clever design and practical purpose are combined in the attrac- Made from ivory-colored BEETLE" urea molding 

tive baby-feeding ware and educational toys moided by North these interlocking foot-long units provide low-cost 
Star Industries of Cymac® 400 polymethylstyrene molding installed electrical outlets wherever they're needed. Bet 
compound. Thanks to Cymac, all pieces are boilable—can strength and excellent insulating properties guarantee 
be sterilized as often as necessary without distortion, crack- dependable service. Its hard smooth surface resists scra 
ing or discoloration. CYMAC upgrades products, provides bet- and discoloration. Made by Cable Electric Products 
ter quality at competitive cost. Providence, R. I., this new Snapit Inter-Link systen 

approved by Underwriters Laboratories Inc., ¢ 


tion of its quality and safety 


PLASTIC DESK TOPS HERE TO STAY 


“Not a single delamination caused by a faulty 

the proud record of Desk Tops Inc., major supplier of 
desk tops east of the Mississippi 

adhesive is used to bond hardwoos 

CyMEL™ melamine resin plastic 

exceptionally strong and are fully 

and chemicals. Desk Tops Inc 


failure...will use no adhesive 





AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION — CYANAMID 
40A Rockefeller Plaza, New York 20, N. Y. 

















In Canada: North American Cyanamid Limited, Toronto and Montreal 


Offices in: Boston - Charlotte - Chicago - Cincinnati - Cleveland - Dallas - Detroit 
Los Angeles - New York Oakland - Philadelphia St. Lovis Seattle 
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NEW 
BOOKS 


Quality Control and 
Statistical Methods 


lk pwarp M. Scurock, Chief Qualit 
( I | 


itr 
cy Stam 


ngineer, American Radiato 
id Sanitary lorp., Second 
Idition, 6x 9 i 2 pp. Published 

Reinhold Publis y Corp., 430 
Park Ave., New Yor N. Y. $6.75 


TO BEARING PROBLEMS \ revised edit yf a book intende 


neophytes in the field of statistical 
quality contro! ( development 
dd ¢ organization of 

Bunting capability and leadership in the quality control program have beet 


field of Cast Bronze Bearings and parts are lded, | ng the edition up to dat 
. . . r Starting with son clementarv co! 
well established and widely recognized. Today Saige . ; . , : 
lh we Vail ind appnucation of 

; ‘ ' P] 
Bunting offers an equally comprehensive and ani. setailt mealies i, ceili 


responsible service in the field of Sintered 


Powdered Metal Bearings and parts. 


Bunting’s special knowledge and facilities 
make Sintered Powdered Metal products 
available in many applications not 
heretofore considered feasible. We can help r wae ae 
you find the simplest answer to your . 
individual problem, be it Cast Bronze 

or Sintered Metal. 


Brittle Behavior of 
Engineering Structures 


A wide range of stock sizes of 
Bunting Cast Bronze and Sintered 
Powdered Bronze self-lubricating, 
plain and flange bearings, thrust 
bearings and bars are available 
from Bunting distributors every- 
where in America. 


Write for catalogs and your copy of the 
new 24 page Bunting Engineering 
handbook oj Sintered Powdered 


products and their composition, 
manufacture and application. 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 


The Bunting Brass and Bronze Company + Toledo 1, Ohio + Branches in Principal Cities (Continued on page 208) 


Prodi ngincecring No 





Guide to better pump selection 


for specify 


boiler feed F-M WESTCO PERIPHERAL PUMPS 
condensate return : _ High pressure at normal operat- 
hot and cold liquids up to 200 gpm. =i hae $ ing speeds. Handle widely 
chemicals pressures to 9OO ft, - — varying heads with little change 


refrigerants, etc. © in capacity. Sizes 1%” through 
2”. 


F-M BUILTOGETHER CENTRIFUGAL PUMPS 
hot and cold liquids General-purpose, close-coupled 
liquid circulation up to 900 gpm. 5 pump and motor units mount in 
nonviscous liquids pressures to 525 ft. ' any position—horizontal, verti- 
boiler feed J cal or angular. Sizes %” 

' th h 3”. 
cooling towers, etc. — 


sewage F-M NON-CLOG PUMPS 
. k up to 30.000 apm Unexcelled for clog-free han- 
paper stoc es pie to 173 ft dling of liquids with solids in 
fruit _— , suspension. Sizes 2” through 
shrimp = : 20”. Vertical or horizontal. 


vegetables, etc. Wrtaars bomy Bladeless or conventional. 


water supply 

= service oe Wa. F-M SPLIT-CASE CENTRIFUGAL PUMPS 
ooster / 4; 

circulating up to 50,000 gpm or. High, sustained efficiency over 

air conditioning pressures to 700 ft. < / } wide range of conditions aoga 

"4 cost maintenance. Sizes 1‘ 

refrigeration , —~ . ae through 36”. Single stage or 

chemical liquids eee multistage. 

boiler feeds, etc. ig 


hot and cold liquids 
-M END-SUCTION PUMPS 
chemicals =~ F-M 
circulating liquids 100,000 gpm. P “am A wide line of rugged, precision- 
nonviscous liquids pressures ; built pumps. Sizes %” through 
cooling towers to 250 ft. 54”. Horizontal or vertical 
centrifugal. 
condenser circulation, etc. 


FOR LOW-COST PUMPING SPECIFY FAIRBANKS-MORSE 


Need new pumps? Your Fairbanks-Morse Dealer has the world's greatest variety for you to choose 
from. Need help in selection? Your F-M Dealer and F-M Sales Engineer will help specify the right 
type, right size pump and driver for low-cost, foolproof operation. Call them today, or write Fairbanks, 
Morse & Co., Dept. PE-11, 600 So. Michigan Ave., Chicago 5, Illinois. 


FAIRBANKS-MORSE 


a@ name worth remembering when you want the BEST 





PUMPS © SCALES @ DIESEL LOCOMOTIVES AND ENGINES © ELECTRICAL MACHINERY © RAIL CARS © HOME WATER SERVICE EQUIPMENT © MAGNETOS 
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The Panelbuilder 


4 EARS OF SEpy, 


©? 


CUTLER’ HAMMER 


News for and about Panelbuilders 








Space Saving Heavy Duty Oil-Ti 


ght Control 


Units Provide Greater Circuit Flexibility 


he demand for smaller 
duty 
ndicating lights and selector 


more 
eavy oil-tight push 
Cutler-Hammer developed 
lr family of 


adaptable for either one 


th control units 
hole 


imazin 


e units 
inting or base-mounting, offer 
opportunities for simplified 
ontrol panel design 
Back-of-Panel Depth— 1°” 
er-Hammer’s pushbutton 
flush 
mushroom 


comy 


t| units 


ble as 


button 
button or head 
When one-hole-mounted, a 


double ole 


ire i\ either 
extended 
opera 

pushbutton unit extends 
behind the The 
ontact blocks are available 


only panel 
double ‘ ee 

nbination of normally open 
Fac h 
nechanically and electrically 
For additional 
yntact blocks can be quickly 
No special attach 


Operators come in six 


lly closed contact 


m the other 
tanden vunted 
ments requ red 
distinct colors 

Indicating Lights Include PresTest 
Cutler-Hammer 10250T oil-tight 


cating ghts, either 


indi 
resistor type or 
transformer type, have 180 degree non 
blind ne 


pact lights are 


enses. These unusually com 
available in six brilliant 
th either unbreakable plasti 
PresTest the 
light 
faulty 


unit 


colors, w 


or heavy glass lens 


famou lf-testing indicating 


permit nstant checking for 


bulbs without dismantling the 


Merely by 


lens 


pressing on the PresTest 
the bulb is disconnected from the 
normal circuit and checked on a sepa 


rate test circuit 


Roto-Push—The One-Button 
Control Station 
Cutler-Hammer’s Roto-Push is a single 
unit that combines the functions of the 
Avail 


position 


pushbutton and selector switch 
three 
the guard ring rotates to select 


able in either two or 
types 
the desired function while the push 


Roto-Push 


offers practically unlimited circuit com 


button actuates the circuit 


binations and often it will replace two 
orthreeunits. Cutler-Hammer’s 102507 
family also includes a complete line of 
two and three position selector switches 
in a variety of operators 


C-H Master Design 


For complete information of Cutler 


Hammer's 10250T family of control 
units write on your company letterhead 


for C-H Master Design, Pub. EL-178 


PANEL BUILDERS HANDBOOK SIMPLIFIES 


This handy 70 page reference guide is 
specifically edited to assist design engi 
neers and control panel builders in the 
selection of electrical control compo 
Every 


effort was made to make this book as 


nents and control accessories 


concise as possible, and yet it includes 


NEW HIGHER NEMA RATINGS 
FOR SIZE 0 AND SIZE 1 
STARTERS AND CONTACTORS 


NEMA recently approved increased 
horsepower and ampere ratings for 
NEMA O and NEMA 1 sizes of A-c 
across-the-line starters and con- 
tactors. This is a new industry 
standard to allow savings in space 
and cost in the majority of control 
applications. The following NEMA 
ratings are now in effect: 
NEMA AMPERE RATINGS 
A-c Magnetic Contactors 

Old Ne 
20 ar an 

18 


er osead 
A-c Magnetic Starters 
i en&en sed 
ze1 open&enclosed 25 amps 27 an 
NEMA HORSEPOWER RATINGS 
A-c Magnetic Contactors & Starters 
Single Phase 

Old New 
ts 1 Hp 1 Hp 
pits 14 Hp 2 Ho 


15 amps an 


olts 1% Hp 2 Hp 
3 Hp Hp 
Polyphase 
110 volts 1% Hp Hp 
208 /220 volts 2 Hp Hp 
380, 440, 550 volts 3 Hp Hp 
11 3 Hp 3 Hp 
Size 208/220 volt 5 Hr 7% Hp 
380, 440, 550 volts 7% Hp 10 Hp 
NOTE: NEMA Ratings have not been changed 
for special duty, plugging, inching, jogging, et 


or for tungsten lamp loads 


VU volts 


0 volts 


All starters and contactors in 
Cutler-Hammer line of Three-Star 
Motor Control have been rerated to 
these new NE MA standards. Your near 
by Authorized Cutler-Hammer Dis 
tributor now offers them from stock for 
non-reversing, reversing, and multi 
speed requirements. Revised Cutler 
Hammer catalog sheets showing all 
forms of control units with the new 
NEMA ratings will be supplied on 


request 


the 


SELECTION OF ELECTRICAL COMPONENTS 


such vital information as wiring dia 


grams, dimension drawings 


ratings 
ordering information and a maintained 
price list. Address your request for a 
personal copy on your company letter 


head. CUTLER-HAMMER, Inc., 1332 
St. Paul Ave., Milwaukee 1, Wisconsin 
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PRECISION FORGINGS 
By WYMAN-GORDON 


LO 


LENGTH 29” 


LENGTH 30” oo LENGTH 49” 


Precision . . . close tolerance . . . low-draft ... 

no-draft — these are relative terms and con- 

siderable confusion has been created because 
they have been loosely used. Close tolerances on large forg- 
ings have been pioneered by Wyman-Gordon over the years. 
The degree of precision which is practical now becomes a 
question of economics. 


The forgings illustrated are typical of Wyman-Gordon close 
tolerance forgings that have been produced in quantity. In 
solving problems of tolerances, design and metallurgical 
quality, there is no substitute for Wyman-Gordon experience. 


WyYMAN-GORDON COMPANY 


Established 1883 


FORGINGS OF ALUMINUM @ MAGNESIUM @ STEEL @© TITANIUM 
WORCESTER 1, MASSACHUSETTS 
e HARVEY, ILLINOIS ° DETROIT, MICHIGAN 
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PALNUT® Lock NUTS and FASTENERS 


REDUCE 


— PARTS 
— OPERATIONS 
— COSTS 


Spring-tempered steel PALNUT Lock Nuts and Fasteners cost less 
than other lock nuts and locking devices—less than plain nuts, in 


most cases. A single PALNUT replaces two, three, even four fasten- 


ing parts according to application and type used, thus fewer parts to 
buy, stock and assemble. Simplified, high speed assembly is gained 


with PALNUT magnetic sockets, shanks and applicators which pick 


up, start and tighten in one operation. Self-locking spring grip keeps 


parts tight under vibration. Many types and sizes offer savings for 


products in every field. 


REGULAR 
TYPE 


Self-locking hex nuts securely 
fasten wide range of light 
assemblies. Require only 3 
screw threads. Save weight 
Also used on top of ordinary 
nut for vibration-proof fasten- 
ing of assemblies 


WASHER TYPE 


One-piece lock nut and flat 
washer replaces ordinary nut, 
lockwasher and flat washer 
Many variations for mechani- 
cal and electrical assemblies 
Available with bonded-in 
plastisol sealer. 


< 


SELF-THREADERS 


Form deep, clean threads on 
unthreaded studs, rivets and 
rods while tightening. Save 
threading costs. Provide 
strong, vibration-proof assem- 
blies. Fast assembly with 
standard tools. Remove and 
re-use on same studs. 





ig 
ACORN t- “ 


TYPE FAcyy 


Pleasing dome shape covers 
rough screw ends, dresses up 
products, keeps ports tight 
Also semi-acorn type with 
prevailing torque anywhere 
on threads. Very low cost 


TENSION 
TYPE 


Simplifies adjusting screw 
assemblies. Nut is tightened 
once, never touched again 
Use only screwdriver to 
adjust screw. Positive grip 





PUSHNUTS® for unthreaded 
studs, rods and rivets. 
Simply push on, they lock with 


powerful grip. Save thread- 
ing, notching, cotter pins 





WING TYPE 


Lock securely when finger 
tightened, stay tight in ser- 
vice, easily removed when 
finger released. Cost less than 
ordinary wing nuts 





Write for literature and free samples of any type PALNUT 
Lock Nut, stating application and size. Consult our fastening 
engineers on any assembly problem. 


THE PALNUT COMPANY 


65 Glen Road, Mountainside, N. J. 


Subsidiary of United-Carr Fastener Corp 


Canada: P.L. Robertson Mfg. Co., Inc., Milton, Ont. 





Quick, secure fastening at low cost 


oduct Enginecring 


New Books 


1i¢ OOK 1 l 


undertaken 


Machine Tools: 
What They Are and 
How They Work 


Herpert D. Hae and 
LINSLEY 

hed ] 

\\ 


Design of Die Castings 


Liepy, 6 x 9} it 
American F 
f and Wolf R 1) 


been ICC 
ndustry, espe 
ynly drawbacks from 
(Continued on page 211) 
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Quick facts for those who apply and specify electric motors 





Flexibility of Design Aids Motor Applications 
dhe’ program of developing the tse | [Totaly Ende 





set voals consid iD md be 
vond the require solu NEMA 
specifications. Amon them max 
imum tlexibility 

hieved to clade! 
e 8 ° 


“@ | : | | 


DESIGNED FOR MOUNTING IN ANY Open Drip-Proof Splash-Proof Explosion-Proof Non-Ventilated 


OF SiX POSITIONS FIVE BASIC SERIES 100 ENCLOSURES HAVE SAME DIAMETERS, 
SHAFT AND MOUNTING DIMENSIONS «<= Unlike many other mot 


on T the 
. =a | 
— basic Howell Series 100 enclosures do not vary in diameter (or any of t 
\ . 
\ essential mounting dimensions, except length) from one type to anoth 
\\ 4 \s yj (except a few 2-pole ratings). This is because of the way Howell acco p! . 
j 
we Ff / =e motor cooling, with “heat sour ventilation ducts in the stator itself 
wt Z / ~ ; ee ; ' ' 
_7 ae not by enlarging Totally nclosed , woled o1 yJlosion-Proo ' 


diameters. This uniformity 


designer and allows for interchar 


o~ ’~ job requirements 
\ 
\ 
yy) J 
WsoY “so 


> 


} CONDUIT BOX LOCATES 
BOX EASILY ROTATED TO FIT ANY REQUIREMENTS 
FOR 4-WAY HUB LOCATION r furthes vii 


Series 1 











to the frames wit t screws Seri 
for ecasv rotat n 





the integral, th s GET COMPLETE DETAILS 
conduit trot four dire WRITE FOR BULLETIN N-100-R 


> 
J \ ) 


SHAFT DOWN SHAFT UP y 
OwELL®) 
Series 100 Totally Enclosed Fan Red Band 
Cooled motors 


in fact all of the five 
enclosure types — can also be mounted 





HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 
shaft down or shaft up with no modi 


fication in design required PRECISION-BUILT MOTORS FOR INDUSTRY SIN 
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You can 
mpm Uf 


Power Drive 


Centric 


Clutch 
or 


Clutch- 
Coupling 


That's right - - - any power drive for the Centric line 
is so complete that there is a clutch or clutch-coupling 
for any type of drive or capacity - - - and they work 
on the centrifugal principle for smooth cushion 

starts, acceleration control and overload protection. 

In the full line are, among others — 


Type A Clutch - Couplings for direct (motor ) 
drives, capacities fractional to 2500 H.P. 


Type A Spring Control Clutch - Couplings for 
engine and dual drives, capacities fractional 


to 2500 H.P. 


Type AVL Vertical Lift-Out Clutch-Couplings 
Capacities 5 to 1500 H.P. 


All these Centric Clutch-Couplings are completely 
described in our Bulletin #302. 


When you specify Centrics, you deal with a reliable 
rm with years of experience in power drive 
- a firm with an enviable record of main- 

service, 


If you require instantaneous positive disconnect 
trom your driver in event of an overload 
condition, investigate the Trig-O-Matic Over 
load Release Clutch, Bulletin #304 


CENTRIC Qik Cmpary 


U.S. Route 9 at MAIN STREET, WOODBRIDGE, NEW JERSEY 
P. O. BOX 175 





£ 
j 
fom 


TEFLON 
SEAL 


PAT. PENDING 





Satisfaction Guaranteed Or ri = \ 
Money Back TRIAL OFFER iene & \ 


ra tm ‘VA 
uO Fittings are guaranteed to seal pipe on - i. fn Se 


fitting (ne SIDE 

messy pipe vA o> 
““depe’’ 4) VA 
needed). ‘4 | 


tis 


thread connections permanently against all 
oils, practically all known chemicals and gases; 
to seal under high pressures or vacuum; to 
withstand —280° to plus 500° F.; to eliminate 
overtightening’” domage and pipe dope. — oe 
Available in Ye" to 2." pipe thread sizes. . 

$10.00 Trial Offer No. 1: eight “4”, ten 
%", eight %", pipe thread QRH 
Fittings 

$10.00 Trial Offer No. 2: eight 2”, ten 
%", four 1” pipe thread MOM Fittings. 





— 
Thread pipe 
. or fitting 
7, 4 threads 
inte pert. 
ww Point in 
desired 
direction. 


Send order to e _— 
Tighten | | ~) 
ia ie) r. , 
t 


” 
ten 2 





TRUG)SEAL oivision | 
© Reedy Corp ‘ noe my ; =e 


assembly 
2002-04 N. Hawthorne Melrose Park, Ill (only light A ~“ 
torque ein 


“Miller Fluid Power’ Is also a Div. of Flick-Reedy Corp. ff eeuired). 























Write For 
32 Page 
Catalog 








Pump Controls 

Duplex Pump Alternators 
High and Low Level Cutoffs 
High and Low Level Alarms 


Listed by 


Underwriters 
¢ Multi-level Signals 

Liquid Metering 
¢ Special Controls and Panels 


CHARLES F. WARRICK CO. 


1954 W. Eleven Mile Rd. 
Berkley, Mich. 


Laboratories 











— FLOATLESS 
LIQUID LEVEL CONTROLS 
ELECTRODE TYPE 
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continued 


“Federated Aluminum Alloys 
vas wotten in German and that it always conform to published 


tinental Europe, but generally unused | segs ® 

by American engineers Performance Specifications 
Both objections are now removed 

through publication of an American 

edition under the auspices of the 

American Foundrymen’s Society 
After sections covering the advan 

tages of die casting, a survey of casting 

nethods and processing principles 

nd the characteristics of die-cast prod 

analyzes the various 


icts, the 


‘ 


e casting alloys and lists 


ign criteria f each group, a 
comparison of the all ind methods 
for their selection. 

pec r redesign 
| design of 


Engineering Electronics 
With Industrial 
Applications and Control 


Joun D. R r, Dean of Engineering 
ind Professor of Electrical Engineer 
Michigan State University, 64 x 

] Published by McGraw 

Company, Inc., 330 W 


tnd St. New York 36. N. Y. $9.50. lf you have had reason to doubt the performance capacity of 
certain aluminum alloys, it will pay you to consult Federated before 
you re-design or substitute another metal. 

computation and general industrial Often the performance requirements of a part indicate that a 
usage. It includes electronic funda- certain aluminum alloy will do the job; yet in operation, the part 
mentals and operating principles im fails. Costly re-design or a more expensive metal are usually relied 


Chis book provides a broad cover 
ige of electronics in instrumentation, 


+ 


tan 


nnr + + 
por 


m puters, industrial con- upon to rectify the trouble. 


trols and servomechanisms. The treat- All aluminum alloys should provide the characteristics set for 
ment throughout is quantitative rather them in published specifications. At Federated’s three aluminum 
} + ve . 
than qua tative Mathematics and plants, rigid quality control insures that production ingot adheres 
irc t analysis > CC oO o ‘ 

— re used to give a exactly to specified content. Impurities are held at or below the 
fundamental understanding of the 

ere minimum allowable percentage. 
material (Continued on page 213) x : 

Every heat of every Federated aluminum alloy is tested exhaus 

tively. Refining, alloying and testing techniques are under strict 
quality-control procedures, developed by ASARCO’s Central Research 
Laboratory, where scientists can control metal impurities to parts 
per million, if required. 





A Federated field man will be around to see you soon. Spend 
some time with him. It will benefit you. 


r 


Eh Sedat Miia @ 


Division of 


AMERICAN SMELTING AND REFINING COMPANY 


120 Broadway + New York 5S, N.Y. 
That was a 
feigned when be 


ect on 


In Canada: Federated Metais Canada, Ltd., Toronto and Montreal 
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DORMEYER PERFORMANCE 


New or improved 

product design takes 

all your knowhow. Dormeyer 

Solenoid Engineers can contribute to 

your efforts with electro-mechanical devices 

that carry out your ideas and even stimulate more. 
Dormeyer Solenoids have streamlined appearance, 
simplified operation, allowed “‘package”’ 
maintenance, and increased service life of 

many products. Let’s talk about yours: 


Send product sketch for our recommendations 
b/p or specs for estimate . . . no obli 





Free 20-page catalog describes Dormeyer line of 
Solenoids, Coils and Transformers. Write today. 


DORMEYER INDUSTRIES 


FACTORIES IN CHICAGO AND KENTLAND, INDIANA 
3414 MILWAUKEE AVENUE CHICAGO 41, ILLINOIS 


Locking King Type 





Wide Range Type 


VARIABLE 
PITCH 
DRIVES 





mol 
i npie, 


< speed control for drives up to 
ge and locking ring sheaves use Q, 0) 

nge belts. Two groove locking ring 
or C belts. All locking ring t 

ne exclusive split taper bushing featured in Brownin 
V-drives, chain drives, couplings and paper pulleys. Details in 
strated catalog V-183. Ask your Browning distributor for free copy, 
or write Browning Manufacturing Company. Maysville, Kentucky. 


POWER TRANSMISSION 
EQUIPMENT 


ype use 


£58 entire tine 


IS THE PAYOFF 


That’s why 
Bendix Electric 
Fuel Pump Sales 
are Zooming 


There's r 
job pert 


itself at 114 
as at 6° belo 
peopie who I ve ft I i ne pump ar 
others always e back h could make 
Bendix* El 
when thev need 


Bendix lectri 

easy to install 

formance The Bend pum} livers more gallor 
; 


has passed all tt t ts ier ind f 


military supe : t | ed It's the best fuel 


role 
ELECTRIC FUEL PUMP 


BENDIX AVIATION CORP. (Eclipse Machine Div.), Elmira, N.Y 


This TRU-LAY PUSH- PULL DATA FILE\\ 


for Design Engineers will show you how % 
‘these flexible remote controls are being 
used on hundreds of products to—elimi- 
nate complex, costly mechanical linkages 
. simplify design and assembly 
improve appearance, operating charac- 
teristics and salability. 


Send for this 
USEFUL DATA FILE ON 


TRU-LAY JYCHNN\\ 


It contains six engineering bulletins and 
booklets that will answer all your ques- 
tions on the adaptability of these versa- 


. tile and dependable remote controls. 


AUTOMOTIVE ond AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


601-E Stephenson Bidg., Detroit 2 + 2216-E South Garfield Ave., 
Los Angeles 22 « 929-E Connecticut Ave., Bridgeport 2, Conn 
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@ THYRITE: VARISTORS 
CUT SURGE VOLTAGE 


VER 9X APPLET 


a 
FROM 9 TO 3 TIME 
APPLIED PEAK VOLTAGE 


ROX 3 XK APPLIED PEAK VOLTAGE 


ON 115-V CIRCUITS 


Sudde: 
caniiveial 
ing, and high-frequency oscilla- 
tion. Oscillograms (above) show 
ely G-E Thyrite 
nit these effects 
Wit! a Thyrite varistor (Fig 
1) in the 115-V circuit, surge volt- 
age is 9 times applied peak voltage 
With it (Fig. 2), surge 
limited 3 times peak voltage 
Wit! ttle current drain, they 
» voltage and arcing by 


nterruption in inductive 
overvoltage, 


ises surge 


how effectiv varis- 


tors ¢ 


- ] ‘ 
voitage 1S 


reauce irge 
oftteru v resistance at peak cur- 


rent lischarge circuit energy 


faste1 ffering higher resistances 


instant isly as current decays 
G-E Thyrite 
le for components 

volts to 4000 volts 
For more information, or Thyrite 
test kits, write: Magnetic 
Section, General Electric 
7812 N Neff Road, 

ae: k 


Vichigan 


THYRITE VARISTOR KITS 


varistors are avail- 
able rated from 6 


Kit No. 2: Ya" dia. rods—2 each of 

atings (115¥ to 4000V— .25w ); 
color coded with connecting leads. 
Price: $5.00 


Kit No. 1: Yo" dia. disks—2 each 
of 6 ratings (6V to 115¥—.1w) 
color coded with connecting leads 


Price: $5.00 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


te sder Elect mpany 


N 


American Institute of 
Physics Handbook 


1) 


continued 


{ 


ANYTHING 
IN 
Perforated Metal 


For ANY requ 


perforated-meta 


rement n 
sheets 
parts, you'll do 
ntact DIAMOND. 
years of widely 
and 


facil 


plates or 
well to fe 
Forty three 
diversified 


manufacturing 


experience 
ample 
ties assure 
Guality and dé 
competitive pr 
Our 32-paqe 

39 strates 


DIAMOND MFG. CO. 
WYOMING PA. 


West Coast Plant 


DIAMOND PERFORATED METALS CO 


17915 S« C 


WILKES. BARRE 
AREA 


Figueroa St Gardena, Calitornla 


ee oe 





CRT —Get steady, positive These 2 WELD NUTS 


HIGH VACUUM (.:3' 
29. 9" hg. 
or : 
AIR PRESSURE up to ® Easier Positioning x 
20 psig. ® Quicker Fastening Gripso Pilet-Projection Wald Nut, 


e Extra Threaded Depth quick, eaty positioning of aut in 

el c bolt hole for instant resistant 
ess Cost welding. No jigs, no fumbling, no 

e waste of time. Weld spatter can- 

Available with or without not foul threads. Two pilot heights 

Gripco locking feature. for different metal gauges 

Three weld projections on 

bottom of nut provide a 

firm non-rocking electrical 

connection during welding. 

Write for samples and NEW 

CATALOG today. 


AUTOMOBILE 
FRAME 


u 


a> : 
puare FoR LEVELING Gripco Countersunk Weld Nut 
HOME APPLIANCES eliminates time-wastin 3 retapping 
of nuts after welding. Exclusive 
countersunk nut bottom e! minates 
fouling of threads by we'd 
ter. No time wasting false arts, 
4-WING TYPE. Vacuums to 20” Hg.; 2-WING TYPE. Vacuums to 29.9” no cleaning of damaged threads, 
pressures to 15 Ibs.; displacement to Hg.; pressures to 20 Ibs.; displacement AIR CONDITIONER nut ready to receive bolt imme- 
162 ¢.f.m. Wings hinged to pistons to 40.8 ¢.f.m. Automatic wing adjust- , FARM IMPLEMENTS -Aiately. 
maintain continvous secled contoct ing lever forces wear-resistant steel! - 
with cylinder wolls by centrifugal bledes to cylinder walls, preventing 
force. Small pistons, large air cham- sticking or binding, maintaining posi- 
bers, greater capacity tive vecuum or pressure 





102 Maple Ave. + South Whitley, Ind 


—with Compact, “Lifetime” 


LEIMAN arotary AIR PUMPS | 


"nm you design a machine 


to 
operate with spec inc vacuum, 
ion or air pressure 
iman Air pumps to be sure of fully 
tv fo 


Forget 


r Pumps are designed and 
to take up their own 
ide leakless wing-to-wall 
New! € for years and years. Fewer m ving 
Air-cooled High Vacuum Pump  P@"'s—no tps or blades t ew 
» no maintenance cept "i sional 
Vacuum to 29.9" hg. 15 to 40.8 _— age ™ 
c.f.m. Operates at 140°F, Write 
for folder. 


ver half a million installed 
ntatives and engineering assist- 
lable in all industrial centers 
Other types: Tell us your needs 
* Integral Pump and Motor 
* Double Cylinder Type * Write for 12-page Catalog, plus 
* Direct Connected models Application Book showing 60 "how- 
* Automatic-control units to-do-it" blueprints. 


The “Lifetime” Pumps a 

Bal Ay that take up their own wear 
Higher vacuum- 

Rotary AIR and larger volume-longer life 


You can rely on us for quality production, GEORGE J. MAYER CO. 
\ prompt delivery, quick prices. Free design "Since 1884" 
LEIMAN BROS | service. Finest facilities for plates of every 544 East Market S . 
e U M p S rT) ne. type: Name plates, signs, data plates, dials, 














+ as auges, panels, components, instruction plates. Indiana 
107 
Christie St., Any process, any metal, any colors. Write to- Soles Offices In Leading 


Newark 5, N. 4 day for free booklet Industrial Centers 
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Where can you use these remarkable materials... 
KENNAMETAL and KENTANIUM*? 


More than 40 different 


standard Kennametal 


compositions have 


been developed to provide exceptional durability and long life under 
conditions where any one or a combination of the following destructive 


forces are met: 











| 


eo0 0 


If you will outline your particular problem, 


® abrasion 

® corrosion 

e deflection 

e deformation 
® erosion 


* galling 

e hard impact 
or compression 

e high temperature 
(2200°F and above) 


Some of the many applications where these 
hard, strong and rigid sintered carbides are 


particularly effective include: 


¢ balls for milling 

* balls and seats 
for pumps 
bushings and guides 
compressor liners 
crusher parts 
mixer blades 
and parts 


Kennametal is 


nozzles 

pulverizing 
hammers 

turbine blades, 
rings, wheels 
valves, valve rings, 
valve seats 


available in many st 


forms, in addition to sper ial shapes and parts 


such as: 
flats « 
pressed, machined, 


tubes e 


precise tolerances. 


and ground forms wit 


} I 


rectangular blanks e discs ¢ rods e 


balls 


e rings e extruded, 


hin 


Kennametal will be 


glad to recommend the proper composition to meet your needs 


K501 for unusually severe corrosion coupled with abrasion. . . 
Kennametal compositions for resisting deflection, 
Kentanium for 
Latrobe, Pennsylvania. For more general informa 


similar conditions; 
KENNAMETAL INC., 


2900°F. 


and above. 


other 
erosion, galling, and 


Just write 


tion, ask for Booklet B-111A, Characteristics of Kennametal 
INDUSTRY AN 


* Trademark of a series 
alloys of tungste 
titanium and tant et 


= <> KENNAMETAL 


Phitnenrs in 


21 








for 
2ASe, 


speed and 


economy 
"aye 


production... 


INDUSTRIAL 


stacked 


RETAINING RINGS 


ago, INDUSTRIAL originated Stacked open type retain 
save time, labor and costs involved in selecting. un 
and applying unstacked open-type rings. Today 

1 Rings are used re-used 


countless assembly lines 


Series 1000 Rings are shippe 1 stacked on metal rods 


INDUSTRIAL’s patented dispenser base* holds ring 

the INpustRiAL Applicator reduces ring dispensing 
one motion. Waste motions and ring los 
completely eliminated 


catalog and ring samples 


|OO 


Pd 


INDUSTRIAL RETAINING RING COMPANY 


E-11. 57 ordier Street Irv +t 11. New Jersey 


—from inlet to tip 


Now the superlative Master- 
gauge is available in a wider 
range of corrosion resistant 
tubes and sockets than any 
other pressure gauge. 

Check the adjoining list. And 
remember that tube socket and 
tip are fused into one piece by 
the exclusive Marsh ‘“‘Cono- 
weld”’ process. 

Marsh alone combines the 
“Conoweld” construction, the 
copper-clad ‘“‘Marshalloy”’ case, 


of tubes and sockets 
4130 alloy steel tube 
with alloy steel tip and 
socket 
403 stainless steel tube 
with alloy steel tip and 
socket 
403 stainless steel tube 
with 416 stainless tip and 
socket 
316 stainless steel tube 
with alloy steel tip and 
socket 


316 stainless steel tube 





. ordered and 


the finer Mastergauge move- 
ment, the Marsh ‘‘Recali- 
brator’’, the new ‘“‘Safecase.” 
Ask for data covering your spe- 
cific needs. 


with 303 stainless tip and 
socket 

“K’ Monel tube with 
alloy steel tip and socket 











MARSH INSTRUMENT CO., Soles affiliate of Jos. P. Marsh Corp.Dpt 
Marsh Instrument & Valve Co., (Can.) ltd. « 8407 103rd St 


THE STANDARD ~ 
of accuRmacY 
>» >” 


39, Skokie, lit 


Edmonton, Alberta , Can 





~ IF THIS IS YOUR PROBLEM 


If you need effective, highly readable, 
smartly illustrated company literature 
(booklets, pamphlets, manuals) to dis- 
play your products, inform the public of 
your operations, attract key personnel to 
your plant, train employees, and perform 
any of the other communicative functions 
that are vitol to your business . . 


THIS 1S YOUR ANSWER 


The McGraw-Hill TECHNICAL WRITING 
SERVICE has a staff of more than 150 
highly-trained writers, editors, and illus- 
tration specialists whose job it is to create 
technical and general literature for in- 
dustry. We write, illustrate, design, and 
print Equipment Manuals, Product Bul- 
letins, Handbooks, Company Histories 
Annual Reports, and other specialized 
material. Save money and time. Let our 
staff be your staff for Technical and 
Business publications. 
This service is available through ad agencies 
Write e Phone — ay 
TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co., Inc. 


330 W. 42nd St., N. Y. 36, N. Y. 
LOngacre 4-3000 
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Accelerometer for Missiles 
l'o the Editor 














FAST’S 
Model B 
Coupling 





Positive 
lubrication 


centering 
of sleeves ‘ 


% 
Sleeves & 
supported 
on hubs 








reduces downtime and upkeep 
for light- to-mecium Srivest 


Now you can profit from the d formance, | 
and economy of famous Fast’s « 
in a smaller and lower-cost 
available in 3 sizes for shafts up t 
in diameter neerin 

The Model B co yup! ing gi rou th Write y 
Koprers ComMPaAN 
world’s leading coupling for er ng Dept., 71! 
years. You get the ne trouble-free | more 3, M 


same features that have made 


a THE eer 
Engineered Products KOPPERS STS e 
— Ww 7} Ss 


Sold with Service 





howto keep (3 
your designers 1 


and engineers 
happy.... 


C 5OC) 


LIFETIME STEEL 
wrtenalichaten wi-riaiieanmaiaid 


ng Tables @ Reference ible 
ets @ Si e Unit Work Stat 
ICING Tables @ Blu nt Fi 


comfort, convenience 
efficiency the new 


Write, wire, phone for your copy TODAY eT 


STACOR EQUIPMENT COM PANY 


291 Emmet Street, Newark 5, N. J . Bigelow 72-6600 





This compact 4-pole shaded 
pole induction motor gives you 
a wide choice of horsepower, 
voltages, frequencies, starting 
torque, mounting provisions 
and other modifications. Stand- 
ard models have horsepower 
ratings from 1/30 to 1/200 hp; 
free speed 1700 rpm; load 
speeds 1400 to 1700 rpm; 115v, 
60 cycle, CW or CCW;; high or 
low starting torque. Mounting 
provisions are 2 or 4 stud, flat 
strap, or saddle strap. Modi- 
fications include end or side 
ventilations; internal fan. Other 
voltages and frequencies are 
available. Typical applications 
are for vending machines, fans, 
aquarium pumps, etc. 

The Y Motor is just one of 
many models in the compre- 
hensive line of Heinze Sub- 
Fractional Horsepower Motors 
and Blowers. Send us your 
product and _ specifications. 
Heinze Engineers will adapt a 
motor at no obligation. Or write 
for catalog. 


) Henze AT COMPANY 


685 Lawrence St., Lowell, Mass. 


PRESS 
PREVIEWS 


Steelmaker Predicts 
Increased Capacity 
steel-making 


10% in the 
vears, according to William 


American 


will increase 


capacity 
next two 
Butler 
III, assistant to the director of market 
ind commercial development, Lukens 
Steel Co. 
‘By 1959. 


industrv. will 


our estimate is that the 


have raised its annual 
capacity from the present 133.5 mil- 
lion tons to more than 146 million 
tons,” Mr. Butler told the Commerce 
ind Industry 


by the 


Conference sponsored 
Chamber of 
Greater Philadelphia. 

“We are sure that long-term cus 
tomer requirements fully justify this 
expansion,” he said. “If the steel in 
dustry had not expanded by nearly 
20% in the 


Commerce of 


past seven years, we 
would have had to operate at the im 
possible rate of 120% of existing ca 
pacity to supply the estimated 116 to 
118 million tons needed this vear.” 
K'valuating steel’s role in the future 
development of atomic energy, Mr 
Butler took note of the possibility that 
controlled nuclear 


dav be made obsolete bv a controlled 


fission might one 


fusion reaction 

He declared that the steel industry 
feels “at home” in the atomic era. 
We view the companies directly de 
veloping nuclear energy as a new mat 
ket of truly marvelous potential. Steel 
is confident of its role as the key sup 
porting industry. We that 


progress has thrust new technological 


recognize 


upon us. But we have faced 


challenges 
other 
have met them fully.” 


challenges in the past, and we 


Fastener Labs to Span U. S. 


lo aid industry with its fastener-fit 
and gaging problems, Standard Pressed 
Steel Co. will set up a coast-to-coast 
network of screw-thread measuring 

laboratories 
he company announces this serv 
vill start 1958 when it 
pen three screw-thread metrology 


labs, all 


early in 


like, at its home plant in 


(Continued on page 219) 
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- design 
© engineers! 
CONSIDER 


PORCELAIN 
ENAMEL 


Porcelain Enamel today is 
being used on many con- 
sumer products, stainless 
steel, sheet steel, cast iron 
and aluminum . . . chosen 
for its beauty, durability and 
versatility. 

We are manufacturers of 
porcelain enamel and offer 
consultation and research 
facilities. We will recommend 
enamelers who are qualified || 
to handle your requirements. 





“WORLD'S 

MOST COMPLETE 

CERAMIC 
SUPPLIER” ,fF 


a | 
OMMEL 
COMPANY 
DEPT. 6031+ PITTSBURGH 30, PA. 


WEST COAST 4747 E. 49th STREET, LOS ANGELES 








IT TAKES | 
Two 


DISPLAY ADVERTISING 


© Arouses Interest 


DIRECT MAIL 
© Gets Personal Attention 


© Creates Preference 


© Triggers Action 


After your prospect hos been convinced by 
Display Advertising, he still must oct. A 
personalized mailing piece, is a power- 
ful action-getter. Send for ovr Industrial 
Direct Mail Catalogue, 150 lists available. 


Resuly- 


a 


cae mse 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 








Direct Mail Division, 
McGraw-Hill Publishing Co.. Inc. 
330 West 42 $t., N. Y. 36, N. Y. 
Please forward my free copy of the McGrow- 
Hill “industrial Direct Mail Catologve.”* 


Nome 





Company 





Address 
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Press Pre continued 
suburban 
other plants, 
in Cleveland and Los Angeles. 

goals will be 


Penna in 
Philadelphia); and tw 


Jenkint 


to help meet 
mechanical precision in 
ind missiles age, and to 


} 


ction losses resulting from 


fastener-assembly problems 
will be analysis of fas 
} 


blems; checking and set 


thread inspection 


gages; 
ip reliable inspection gag 
in conformance with 


thread standards 


New Beryllium Plant 
Erected 


Bervilium Co., Cleve 
Elmore, Ohio 
it a total 
new facility is 
lb of 
hydroxide 


: : 
mpileted it 


month as 


. + 
) 


To Produce Special 
Ball Bearings 

Construction is expected to begin 
banon, N H 
plant f Split Ballbearing Div 
or M niat Precisi 
The 3 


matec 35 0 and will more 


shorth I new Le 


mn Bearings, Inc 
} ft plant will cost an esti 
than 
he present facil 


] 


double the 


d last sum 
markets a 
rings with 
of auto 
handling 
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OLD WAY 


NEW PARKER WAY 


New Parker No-Skive Hoze-lok 
FASTER... EASIER... RE-USABLE 


No more frustrating jobs of stripping 
covers from hydraulic wire-braid, 
rubber-covered hose! No more ragged 


hose ends refusing to enter sockets! 


New Parker Hoze-lok Fittings save 
you all this time and trouble. Skiving 
of hose covers is mot necessary. Sim- 
ply screw the nipple in to complete 
the make-up. What could be easier 


SLEEVE \ y 


Pantie 





Triple-lok Flare Fittings . . . the easiest, 
fastest, safest way to tube up even in 
close quarters. Leakproof even under 
severe vibration, high pressures. Meet 


S.A.E. Standard. Catalog No. 4310. 


TUBE AND HOSE 


Section 431-B, Parker-Hannifin Corporation, 17325 Euclid Ave., 


. or more effective? 


Versatile Hoze-lok Fittings are re- 
usable 


users of your equipment. Select your 


an important benefit to 


Hoze-lok Fittings now from the new, 
wide range of styles and sizes, with 
four different connecting ends and 
full range of adapters. Send for 


Catalogs 4433, 4434 


Feeruiet 


Ferulok Flareless Fittings for high-pres 
sure heavy-wall tubing. Double seal 
makes Ferulok leakproof, vibration 
proof.You can see the bite Meet S.A.E. 
Flareless Standard ( atalog No. 4320. 


FITTINGS DIVISION 


Cleveland 12, Ohio 


Parker ae PeTetattite 


creative 
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— EMPLOY MENT 


Engineers 


Opportunities to do 


“SYLVANIA-LEVEL” 
Engineering 
With Sylvania 
In California 


De- 
one ol 


Sylvanias Electronic 


fense Laboratory, 
our four expanding Moun- 
tain View 
the San 
sula, in 
living 
in the 


Laboratories on 
penin- 
finest 
has openings 
listed 


Francisco 
California's 
area. 


fields 


helow ° 


® Mechanical Engineering 
Systems Analysis 
Systems Development 


Design & Development 


Transmitters, receivers 


components, antenna 
Data Handling 
Electronic Packaging 


Field Engineering 


| he 


located only 


Laboratories are 


5 miles from 
Stanford University . and 
our liberal employee bene- 
in ludes com- 
with tui- 


study. 


hit program 
pany assistance 


tion for advanced 


Salaries are commensurate 


with training and experi- 


ence 
about 


lo learn more 


opportunities in California 
PLEASE SEND YOUR RESUME TO 

Mr. Jj. ¢ 
ELECTRONIC DEFENSE LABORATORY 


Y SYLVANIA ¥ 


SVLVANIA ELECTRIC 


P. ( », Box 


Mountain View. ¢ 


PRODUCTS INC 
1296 


alifornia 
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ENGINEERING OPPORTUNITIES 


The largest independent designer and manufacturer 
of vibration and shock control systems offers growth 
opportunities in Product Engineering. Products are 
used in jet aircraft, missile, electronic, automotive, 
marine, appliance, and related industries. The 
functions are primarily design, development, and 
application but involve extensive liaison with mar- 
keting, manufacturing, and research immediate 
positions available for qualified engineers Send 
complete resume to: 


Personnel Department 
LORD MANUFACTURING COMPANY 


1635 West 12th Street 
Erie, Pennsylvania 








ENGINEERS 


looking for an yyment Agenc 


STATE OF TH E ARTS 
~y ba agp OF IN 


If you have been 
that is skilled in th 
Technical Recruitment 
FORMATION concernin 
th us at r y 


"ALL 
FIDELITY PERSONNEL SERVICE 


1218 Chestnut St Phila. 7, Pa 
NATIONWIDE COVERAGE 


POSITIONS vi 








SECTION HEAD 
Airborne projects. Salary to $18,000 


Project administration estimating and technical 
presentations, supervised mechanical and electrical 
mechanical design and development, coordinate proj 
ect activities with other sections, liaison with mili 
tary and supervision of project personne! Co 
client assumes all employment expenses 


MONARCH PERSONNEL 


mpany 





lilinois 


28 East Jackson Blvd. Chicago 4, 








VEW VORA 
CHICAGO 
1 } 


POSITION WANTED 


industrial 


lesign & deve 


Designer, 6 poume experience 
ae o ndu 
umer products Car m 
and methods BP! 
t W relocate 


mate al 





USE NATIONAL 
CLASSIFIED 
ADVERTISING 


for bringing business needs 


opportunities to the attention 


men associated in admir 


tive executive management 


and responsible technica 


sares 
engineering and operating ca 
pacities with the industries served 
by McGraw-Hill publications. For 


advertising rates or other infor 


nation write 


Classified Advertising Division— 
McGraw-Hill Publishing Co. 
330 West 42nd Street, 


New York 36, New York 











His 


main duty is to travel the country — and world 


THIS FELLOW IS TRAINED IN YOUR BUSINESS. 


— penetrating the plants. laboratories and man- 


agement councils . . . reporting back to you 
every significant innovation in technology, sell- 
ing tactics, management strategy. He functions 


as your all-seeing, all-hearing, all-reporting 


business communications system 


THE MAN WE MEAN IS A Composite of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a 
vast business news job. It’s the result of many 
qualified men of diversified and specialized 
talents. 


AND, THERE'S ANOTHER SIDE TO THIS * 
man,” 


COMPOSITE 
another complete news service which 
complements the editorial section of this maga- 
zine — the advertising pages. It’s been said that 
in a business publication the editorial pages 
tell “how they do it” — “they” being all the 
industry's front line of innovators and improv- 
“with what.” 


Each issue unfolds an industrial exposition be- 


ers—and the advertising pages tell 


fore you — giving a ready panorama of up-to- 
date tools, materials, equipment. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 


business information he gathers. 


MCGRAW-HILL PUBLICATIONS 


t Engineering N 
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Aluminum Alloys.26-27, 34-35, 67-68, 
Aluminum Coated Sheet and Strip 


see Steel, Coated) 


Bar 

Bearings 
Bal 434 
Miniature 
Needle 
Roller 
Sleeve 

Bellows 

Belts V 

Biowers 

Bolts 

Brake Motor 

Brakes 
Electr 

Bushings 


4th Cover, 44 


15, 41-43, 120 


Castings 

Ceramics 

Chains 
Conveycr 
Roller 

Chemical Treatments 

Clad Metals 

Clamps, Hose 

Closures 

Clutches 
Electrical 
Mechanical 

Coatings 

Coils 

Compressors 

Contactors 

Contro! Motors 

Control! Panels & Switchboards 

Controls 
Electrical 
Electronic 
Hydraulic 
Mechanical 
Pneumatic 

Conveyor Belts 

Cork Compositions 

Counters 

Couplings 
Electrical 
Mechanical 

Cylinders 
Hydraulic 
Pneumatic 


14, 40 


Drafting 
Machines 
Supplies 

Drives 
Adjustable Speed 
Hydraulic 


Variable Speed 


Engineering Services see als Pre 
duction Services 

Engines 

Extrusions 
Metallic 
Non- Metallic 


. 


ibricated Plastics (See Plastics 
ricated) 


Fabricated Steel (see Plate, 


Fabr 


Produ November 


t Engineering 


In This Issue 


cated, Sheet Fabricated, Structural 
Forms & Shapes, see Weldments) 
Fastening Methods 32, 69, 72 


Filters 
Hydraulic 
Fittings, Hose, Pipe & Tube 
Floats 
Foil 
Forgings 
Furniture 


Engineerin 


G 


Gages 

Gaskets 66 

Gear Motors (see also Motor Reducers 
ird Cover 37 41g 

Gears 

Graphite 


Instruments 
Electrical 
Mechan ’ 


L 
Laminated Plastics 
Laminated) 
Liquid Leve 
Locks 
Lubricants 
Lubricating Equipment 


Controls 


M 


Metal, Pre-finished 
Moldings 
Glass (see Glass Parts) 
Piastics (see Plastic Parts 
Powdered Metal (see Powdered 
Metal Parts) 
Rubber (see Rubber Parts 
Molybdenum Alloys 
Motor Starters 
Motors, A-C 
Fractional 18-19, 
75, 80 


37-38, 57, 71 
143, 164, 167, 186 
199, 

37-38, 57, 164 
195 199 
Sub-Fractional S77. 71. 73. 7S 
172 


Integral 18-19, 


Motors, D-C 
Fractional 18-19, 37-38, 57, 71 
75, 80, 143, 164, 167, 186, 195 
Integral 18-19, 37-38, 57 
167, 195 
Sub-Fractional 57. 71. 73. 75 
172 
Motors, Hydraul 62 

Mountings 


Name Plates 
Nickel Ajiloys 
Nuts 


Packings 
Perforated Metals 
Pilot Lights 
Pipe 
Plastic Parts 
Plastics 22-23, 50-51, 141, 151, 
Plastics Fabricated 151 
Powdered Metal Parts 8, 41-43, 74 
Power Packs 

Electrical & Electronic 


82 
208 


166 
219 
39 
68 
207 


217 


Pulleys 

Pumps 
Air 
Liquid 
Vacuun 


Rec yrdaers 
Relays 
Reprodu 
Reprodu 
Resins 
Resist 


R 


R 


Screw Faste 
Screws 54.55.1116 
Seals 2nc 10, 41-43 
175, 181 
Sheaves l 196-197 
Sheets 
Meta 144 
Plast 
Silicones 119 
Solenoias 174 
Specialty Fasteners Pipe Hangers 
Special Cold Headed Parts, et 


Speed Reducers 
Sprockets 
Stampings 
Stee! 
Alloy 
Carbon 
Coated 
Stainless 
Strip, Metalli 
Structural F 
Switches 


Tachometers 
Tantalum & 
Thermostats 
Timing Mot 
taniun 
Tracing Pape 
Transformers 
Tubing 
Fiexible 
Plast 
Seamless 
Welded 
Tungster 


Washers 
Wear Mate 
Weiding 
Equipment 
Nuts 
Supplies 
We'dments 


Whiteprint 





Any similarity to a real-life company is purely intentional 








Who took the mushrooms 
out of the switch box? 


Maybe it was the size of the prizes 
on those TV quiz shows. Or Federal 
expenditures. Something certainly 
was influencing Watson Volts 


/ All of a sudden, 


nomical figures. 
Told his produc- 
tion people that 
he wanted a new 
bumper for their electrical switch 
box. One that would take 20,000,000 
(yep, that’s right — twenty million) 
impacts! And do it without appreci- 
able wear! 


ree 
> 
aX ) /. he began to think 
«}} Qe in terms otf astro- 
. ue 


8) 
“AP AS 


Like the hermit who saw a giraffe 
for the first time, the production 
manager said, 

“There ain’t no 

such animal!”’ (By ~ 
Suspecting, of *, A eSa* 
course, that he’d \\(l/{> IS a 
eventually find /\\; 

that there was. Pe 
Which he did. , 

Somewhere along the line, A Sa- 
maritan told the p.m. about Ampco 
Metal. About how it is a whole 
series of uniform-quality copper-base 
alloys engineered to meet a wide 
range of special-duty requirements. 


Turned out that Ampco Metal was 
just the ticket. It took 30 impacts a 
minute — minute after minute, hour 
after hour, day after day. And it 
passed inspection without a sign of 
peening or mushrooming! 


More than that, it was available 
as extruded solid rod in a stock size 
that closely paralleled requirements. 
And it took less machining time. 


Everything was under control — 
j . u ‘OS s! _—— ‘ 
including costs! ~~ Ke 
a aad _ 
Ampco Metal = t—. ion 
extruded solid _ ‘= 
roundscombine ~““/ ‘ 
high strength and hardness with ex- 


ceptional resistance to wear, fatigue, 
and corrosion. 


Companies in many fields regularly 
use extruded solid rods of Ampco 
Metal — for bearings, bushings, 
worms, gears, and other vital parts. 


Your Ampco stocking distributor 
can supply diameters from 14" to 
53g”. Call him for prompt service. 
If you don’t know ._ <1) | Jx> . 
who he is, write A 
us for his name. Ampco Metal, Inc., 


Dept. PE-1l1, Milwaukee 46, Wis. 
(West Coast Plant: Burbank, Calif.) 


AMPCO’® METAL 
The metal without an equal 
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How to make design 
changes in minutes..|.. and cut drafting costs, too 














There’s no more need to bog down drafting operations with 
time-wasting tracing or redrawing of your original design 





Now with Ozalid intermediate materials, you can make design 
changes quickly, neatly, easily. Ozalid intermediates give you 
exact duplicate originals that can save you hours of drafting 
time. Specific detail changes are as simple as 1-2-3. Just make 
an Ozalid intermediate print . . . on film, translucent paper, 

or cloth . . . and remove obsolete details with Ozalid Corrector 
Fluid. If you prefer, unwanted details can be removed by 
“‘scissor-editing”’ or the ‘“‘lock-out’’ method. Next, draw in your 
new design and you’ve got a new, up-to-date original . 


all ready for running prints. 


And with the convenience of the table model Ozalid 
Streamliner 200, you can run prints off in seconds . . . / 
width prints that are yours at low cost. No more 
waiting for prints. Now anyone in your 


office can turn out sparkling whiteprints on-the-spot 


But why not see for yourself? Call your local Ozalid 
representative or write: Ozalid, Dept. O-11, Johnson City, N. Y 


foram) >y 
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A Division of General Aniline & Film Corporat 


in Canada: Hughes Owens Company, Ltd., Montreal 
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ANOTHER DRIVE REQUIREMENT MEETS ITS MASTER 
Motor Ratings 


Motor Types 


Construction 
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Installation 
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Feature 


ELECTRIC COMPANY 
Dayton 1, Ohio 








The R. K. LeBLOND MACHINE TOOL 


COMPANY keeps its new 16” engine 
lathe spindle accurate and gears and 
shafts in rigid alignment with 23 


Timken bearings. 


ae 


a 


oF 


16 or 2000 RPM-—23 TIMKEN’ bearings take 
on LeBLOND 16” engine lathe 


varying loads 


FFICIENT carbide turning was the 
goal when The R. K. LeBlond 
Machine Tool Company built their 
16” engine lathe. That meant high 
precision at lowas well as high speeds; 
high rigidity for smooth hogging or 
fine finishing. To take the heavy cut- 
ting loads and still maintain preci- 
sion they mounted the spindle on two 
single-row cone adjusted Timken" 
tapered roller bearings at the front 
and one two-row cone adjusted 
Timken bearing at the center posi- 
tion. Twenty more Timken bearings 
keep gears and shafts aligned in the 
27-speed headstock and in the tail- 
stock. To compensate for differential 
expansion between starting tempera- 
ture and operating temperature and 


at varying operating speeds, the new 
Timken high-speed mounting was 
used to contain the center spindle 
bearing. The LeBlond Company says 
the new 16” engine lathe is the most 
rugged yet precise machine they have 
ever built. 

Wherever wheels and shafts turn, 
Timken bearings are the standard of 
excellence. They virtually eliminate 
friction. Their full line contact in- 
sures extra load carrying capacity. 
They’re engineered to give true roll- 
ing motion; and they're precision 
manufactured to live up to their de- 
sign. We even make our own steel 
to insure the highest quality. 

When you buy or build machines, 
make sure you specify Timken 


tapered roller bearings. They're your 
No. 1 bearing value. The Timken 
Roller Bearing Company, Canton 6, 
Ohio. Canadian plant: St. Thomas, 
Ontario. Cable: ‘““TIMROSCO”, 


s symbol on a product means 
ats Dearmes are the best. 


TAPERED ROLLER BEARINGS ROLL THE LOAD 


See the next Timken Televent hour, “The Innocent Years” over NBC-TV, Thursday night, November 21st. 





